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— 
Brascolite 4’ x 4’ Silver Bow! Recess Brascolite Surface Gym Lights with 
with Guth Gratelite Louver Diffuser Guard and Louvers 





EXIT 


| 
Brascolite Hinged Glass Drum Units Brascolite Exit Signs—5S different 
with Alzak Reflectors Styles for All Requirements 


Brascolite Square Recess Unit with 
Holophane Corridor Controlens 




















Brascolite Round Recess Unit with 
Coming Concave Lens 


from entrance to exit...~ 
and everywhere in between 


THE LINE FOR EVERY INCANDESCENT LIGHTING NEED 


Whatever the lighting job—large or small, simple or 
complex—the Guth Brascolite incandescent line offers a 
fixture for every purpose. Now, from one complete source, 
you can figure the entire installation, without having to 
search through numberless catalogs to find the fixture 
you need. And every Brascolite listing gives ‘‘Pre- 
Formance Data’’—complete lighting curves, interflectance 
coefficients and mounting-to-spacing ratios! 


Whether the job involves a school, hospital, industrial 
plant, office or store... the Brascolite line and the 
comprehensive Brascolite catalog put the material you 
need right at your fingertips. Send for the Brascolite 
catalog today—a complete working tool for the complete 
incandescent line. 


...the ONE source 
for all your 
incandescent 
lighting 

needs 


THE EDWIN F. GUTH COMPANY 
2615 Washington Bivd. . St. Louis 3, Missouri 





AGOMPLETE tine oF 
SPACE-SAVING retays 


_* ‘ eS up To 4 contacts 


= 
S ? 2 Normally Open 
2 Normally Closed 
Measures only 
3-5/16” high x 2-5/8" wide! 


up To 6 contacts 


4 Normally Open 
ro 2 Normally Closed 
Y Measures only 
3-11/16”" high x 2-13/16" wide! 


ak 


up To 1O contacts 


Either 6 Normally Open and 
4 Normally Closed or 

8 Normally Open and 

2 Normally Closed 


Measures only 
5” high x 3’ wide! 


«600 VOLTS -10 AMPERES «LONG LIFE 


e ALL THREE SIZES HAVE 
IDENTICAL MOUNTING HOLE DIMENSIONS 


for the Complete Story, write for Bulletin 8501-D 
Square D Company, 4041 N. Richards Street, Milwaukee 12, Wis. 


EC&M neavy inpustry ELECTRICAL EQUIPMENT. ..NOW A P 


SQUARE J) COMPANY 
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UNILETS 


Appleton Form 35 


They're unbreakable! These tough, lugless fittings 
A Size and Shape to Fill Every Need are made of cadmium-plated malleable iron . . . more 

@ Unbreakable malleable iron castings . . . ductile, rugged, and inherently corrosion-resistant 
may be hammered back in shape if dented than ordinary cast iron, That’s why Form 35 Unilets 

®@ No cover ear lugs inside the Unilet body endure for the life of a structure . . . always assure better, 

@ Smooth cadmium-plated finish, free from safer wiring and lower installation and maintenance 
holes, blemishes, gating marks costs. All Appleton Unilets combine superior strength with 

®@ Chamfered hub edges assure straight and lightweight, roomy, ‘“Thin-Wall’” construction. This 
accurate taper thread tapping without means compact outside dimensions with spacious interiors 
rough edges for quick, clean, easy wiring on every job, Check 

® Reinforced, raised blank metal covers your needs now, Appleton makes Form 35 Unilets by 

®@ Wide, flat cover surfaces the millions in threaded and no-thread types... 

© Wide variety of covers top quality every one! 


Sold Through Franchised Distributors Onl) 


Also Manufacturers of: 
Industrial 
Explosion-Proof Lighting 


Fixtures 


Automatic  & 
Reelites OO 4 
- . 
Outlet Boxes, 


Covers, 


Rely on APPLETON Switch Boxes 
The Standard for Better Wiring 
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Published for electrical contractors, electrical departments 
in industry, engineers, consultants, inspectors and motor 
shops. Covering engineering, installation, repair, mainte- 
nance and management, in the field of electrical construc- 
tion and maintenance. 


57TH YEAR * AUGUST 1958 


Sidelights 
Washington Report 
Resist Cutbacks, An Editorial 


Jet Liner Plant Wiring 
By H. P. SCOTT—How efficiency, service continuity, flexibility and 
safety governed the selection of major electrical components in the 
Douglas Aircraft plant. 


Electrical Penetrations to Reactor Chambers 


By W. M. HUTCHISON—How power, control and instrumentation 
conductors penetrate the pressure tight steel containers of the nuclear 
plant at the Shippingport Atomic Power Station. 


Overheat Protection for Ballasts 


By G. E. PIEPER—F luorescent lamp ballasts can be protected against 
injurious overheating by means of a built-in thermal cut-out device. 


Power for Fire Alarm Headquarters 


Full-capacity and high reliability are features of the modern electrical 
system supplying power and light loads in a new fire alarm control 
center in the suburbs of New Orleans, La. 


Lighting of Parking Lots at Shopping Centers 


By WARD HARRISON—Floodlights mounted 35 ft above parking 
area as compared with usual 20 to 35 ft provide better lighting at about 
same cost. 


Shock-Absorbing Busduct System 
By ALDO LERA—Shock-absorbing busduct system provides power- 
distribution framework for earthquake-resistant skyscraper in down- 
town San Francisco. 


New Aluminum Process Welds 
Ohio electrical contracting firm uses new aluminum process welds on 
large power-feeder installation in industrial titanium plant. 








“Installs easier 


ung three 
be easily wall or machine 
a firm installation even’ on 


The cost of installing motor control 
is almost always greater than the cost 
of the control. That is why Cutler-Hammer 
engineering made “easier installation”’ 
a key objective in the design of 
Cutler-Hammer Three-Star Motor Control. 
Compare the many outstanding 
design features of this control with any 
other and see how you can get the job 
done in less time with less cost to you and 3 Once the case is mounted, conduit connections are easily 
your customer when you install made and wires can be drawn without any interference from 
Cutler-Hammer Three-Star Motor Control. the starter mechanism or case walls . . . no skinned knuckles 
See your nearby Authorized Cutler-Hammer : a eon 
Distributor . . . he stocks all needed 
types and sizes of Cutler-Hammer 
Three-Star Motor Control. Also, write 
for the Cutler-Hammer Merchandiser, 
Pub. EA-100-R241, the handy motor control 
selection guide. Cutler-Hammer Inc., 
Milwaukee 1, Wisconsin. 


CUTLER-HAMMER 
4 Replace starter and wire. Wiring diagram gives complete di 
rections, terminals clearly marked, and panel wiring color 
coded. Other plus features include straight-through wiring and 
front mounted adjustable overload heater coils 


CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wis. Division: Airborne Instruments Laboratory. foreign: Cutler-Hammer International, C. A. 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation, Inc. 
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continued 


Practical Methods 


Numbered panels simplify control room light- 
ing; walk-in truck bodies serve as mobile work- 
shops; fire alarm ups electric contract; conduit 
racks solve storage problem. 


Motor Shops 


Hydraulic equipment speeds coil production; 
wallboard holds variety of hand tools; wire 
pay-out and tension stand. 


Reader Service 


Product news catalogs and 


bulletins. 


announcements; 


Reader’s Quiz 


Questions and answers on training for automa- 
tion; voltage drop charts for motor circuits; 
testing rotor for squirrel-cage motor; prevent- 
ing corrosion of raceway system 


Questions on the Code 


Answers to code questions on feeder overcur- 
rent protection; “T” rated switch; grounding 
dryers to neutral circuit conductor; trailer 
court wiring. 


Data Sheet 


Relay trouble shooting. 


In the News 


Dates Ahead 
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About half of this country has 
been converted to dial telephones 
and it is expected that within 
five or ten years, it will be pos- 
sible to dial Europe or the 
Hawaiian Islands. 


& 


Two new developments in “ fiber 
optics” (the use of glass or 
plastic fibers to transmit light 
around curves) are in the ex- 
amination of the inside of the 
human body and in cryptog- 
raphy. 


od 
wo 


A new plastic reinforced with 
silica withstands high tempera- 
ture better than steel. 


& 
A new technique in the use of 
radar antennas which involves 
sweeping the beam will give 
them a range of 3,000 miles 
without increasing their size. 
és 

Simplex researchers, D. W. 
Kitchin and O. S. Pratt, have 
developed techniques for taking 
photomicrograph movies of poly- 
ethylene insulation failures 
caused by excessively-high volt- 
ages. 

A thermo-electric engine, based 
on the temperature differential 
between dissimilar metal plates, 
converts atomic energy directly 
into electricity with a thermal 
efficiency of twelve per cent. 


& 


A new machine uses the light 
from atoms of mercury to con- 
trol the engraving of lines on 
diffraction gratings which must 
be less than a wave length of 
light apart. Accuracy is closer 
than one-millionth of an inch. 


& 


The strength of cast iron and re- 
sistance to high temperature are 
combined with good electrical re- 
sistance in a new ceramic. 


By using a clock based on the 
vibration of an atom of cesium, 
it has been found that the length 
of our day has been increasing 
half a thousandth of a second 
per year. & 


A new television picture tube 
has a front of double glass with 
mineral oil between. This in- 
creases light transmission by re- 
ducing reflection. 

& 
A two-volt booster battery is 
made to supplement a regular 
automobile battery. It is used 
only in starting. 

& 
Simplex ANHYDREX XX in- 
sulation has greater resistance 
to deterioration at elevated op- 
erating temperatures than any 
natural rubber of GR-S heat re- 
sisting insulation. 

& 
A ramjet power plant for per- 
manent earth satellites has been 
designed which would obtain its 
power from the re-combination 
of oxygen atoms that have been 
divided by cosmic radiation in 
the higher altitudes. 

& 
Further information on these 
news items and on Simplex 
cable is available from any 
Simplex office. Please 
specific in your requests. 

& 
An electron tube the size of a 
shirt button is made of layers of 
titanium and ceramic. It makes 
the tube competitive in size 
with the transistor. 

& 
An instrument for detecting ra- 
diation is said to be so sensitive 
that it can detect a thousandth 
of a gram of chromium 51 dis- 
solved in a river. 

& 
A patent has been issued for a 
television set that shows two 
programs superimposed on one 
screen. The images are separated 
by polarizing glasses and indi- 
vidual earphones reproduce the 
sound. 


“The American manufacturers of transoceanic telephone cables”’ 
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A treatment for metal bearings is 
claimed to make it possible to 
run them indefinitely without 
lubrication. It has also been 
tested on power press tools. 


& 


A three-dimensional cathode-ray 
tube gives a display with a depth 
of one mile. 


& 


A steel roller for a new paper mill 
is said to be the largest in the 
world. It is over twenty-six feet 
long and is forty-four inches in 
diameter. 


i 
# 
by 
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Submarine cables for 
railroad use! 

Submarine cable is required by the 
New Haven R.R. for the power and 
control of 24 movable spans at 14 rail- 
road bridges. Old style steel armored 
cable suffered the ravages of salt cor- 
rosion, strong currents and constant 
flexing, all of which resulted in high 
maintenance. Replacements, as_re- 
quired, are made with new Simplex 
submarine cable, jacketed in fabric- 
reinforced neoprene — a product of 
Simplex research a remedy for de- 
layed service and high maintenance 
costs. 


SIMPLEX WIRE & CABLE CO. 


Cambridge, Massachusetts and 
Newington, New Hampshire 
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Sidelights 





WIRING A FIRE ALARM CONTROL CENTER __ 


Headquarters facilities for a community’s fire alarm and fire apparatus 
dispatching operations must be fully operative around the clock and 
through any emergency that might occur. A new suburban fire alarm 
control center near New Orleans, La., designed by Consulting Engineer 
B. Z. Segall is hardly distinguishable in external appearance from the 
residences of the neighborhood in which it is located, but its electrical 
system is planned for independent and uninterrupted operation in the 
event of even an extended power failure. The high-reliability electrical 
installation is described this month in “Power for Fire Alarm Head- 
quarters” beginning on page 79. 


REACTOR ELECTRICAL PENETRATIONS 


POWER FOR JET PRODUCTION 





In the construction of nuclear reactors for electric power generation, 
the portions of the plant producing steam for the turbines are sealed in 
large steel containers which in the event of an accident or breakdown are 
capable of holding safely the pressures and temperatures that might pre- 
vail. Within these containers are many pumps, motors, controls, lights 
and instruments. The conductors for power, control and instrumentation 
must be carried through the pressure-tight container walls by means of 
specially designed stop-joints. W. M. Hutchison, Westinghouse Electric 
Corp., describes the methods used at the Shippingport installation in 
“Electrical Penetrations to Reactor Chambers” on page 72. 


At Long Beach, Cal., Douglas Aircraft is turning out 4-jet DC-8s in a 
$20-million plant designed with the four-fold objective of operational 
efficiency, power continuity, production flexibility and personnel safety. 
In this endeavor, engineers-constructors Holmes & Narver constantly 
stressed the importance of “value” rather than “price”, and Newbery 
Electric developed numerous practical installation techniques to translate 
the plan into a reality. Under the title of “Jet Liner Plant Wiring’, you 
will find this discussion beginning on page 65. 


BALLAST OVERHEAT PROTECTION 


Higher lighting intensities, increased lamp output and the trend to enclose 
lamps in more compact luminaires are creating higher operating tempera- 
tures and an acute problem in ballast performance. Combating the over- 
heating problem is being studied by several industry groups. One of the 
methods devised, now available in the products of several manufacturers, 
is a built-in thermal cut-out device. George E. Pieper, ballast protection 
specialist for Spencer Thermostat describes its application in ‘““Overheat 
Protection for Ballasts” on page 76. 





ELECTRICAL MATERIALS 
COST INDEX 


BASE LINE (1000) REPRE- 
SENTS COSTS OF TYPICAL 
ASSORTMENT OF MATERI- 
ALS FOR A SELECTED JOB 
AS OF NOVEMBER 1, 1951. 
INDEX POINTS REPRESENT 
THE VARIATION OF THESE 
SAME MATERIAL COSTS AS 
OF THE FIRST OF EACH 


MONTH. 


SOURCE - NATIONAL PRICE SERVICE. CLEVELAND. OHIO 
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NEW 
REMCON 


remote control switching with 
* pilot-lite indication 


EASIER TO WIRE 


REMCON means simpler wiring. Since a 
separate low-voltage power source does 
not have to be installed in the attic or 
basement, you simply hook the three wires 
of the relay to the three terminals of the 
switch. It’s that easy! 


EASIER TO SELL 


REMCON provides modern, adequate 
multi-point, light-path 


remote-control and master-control switch- 


switching... 


... featurés that are evident through- 
the And REMCON’S handsome 
Velvet Touch 
add richness to the decor of every home. 


ing 
out house. 


Hi-Fashion switches with 








only REMCON 
* 


has these 


features: 


2 


Built-in transformer means 
unit control...Each relay in 
the REMCON method operates 
independently from and has 
no effect upon other relays. 


“Pilot-Lite” indication with- 
out using additional wiring or 
transformers. Substitute 
REMCON “‘Pilot-Lite” relays 
and switches for standard... 
the “Pilot-Lite” circuit em- 
ploys the same three wires 
used for wiring switch to 
relay. 


Ideal for 3-way or 4-way 


4 switching. REMCON’s complete 


flexibility means greater econ- 
omy, broader application... 


elimination of external trans- 
former makes installation of 
even one switch and one relay 
practical. 


Operates silently... No annoy- 
ing magnetic relay hum. 


Unique 6-volt method replaces 
heavy armored cable with 
light, pliable #18 wire, making 
handling and stripping easier 
...and with only 6 volts at the 
switch, REMCON is as safe to 
use as the family flashlight. 


Extra safety features built in 
---cannot burn out if low- 
voltage switch legs are shorted 
for extended period. 


a product of PYRAMID INSTRUMENT CORP. 
630 Merrick Road, Lynbro« , New York 


REMCON REMOTE CONTROL SWITCHING 
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WIN Tule UnIKe 
, ; FREE to the man who submits the 
* most imaginative and practical use of 
REMCON on actual installation. For 
FREE ENTRY ENVELOPE WITH ENTRY 
BLANK, FULL INFORMATION AND HELP- 
FUL SUGGESTIONS, see your REMCON 
distributor or send this coupon. 


NAME 





ADDRESS. 
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Washington Report 
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Economic optimism is growing in official Washington circles, as 
Administration spokesmen go beyond their recent cautious predictions 
that the recession ‘‘had leveled out.’’ The recession is over, and pros- 
perity lies ahead, in the opinion of President Eisenhower's retiring eco- 
nomic aide, Dr. Gabriel Hauge. Encouraging economic signs are seen 
by Raymond J. Sauliner, chairman of the President’s Council of Economic 
Advisers. And Commerce Secretary Weeks has reported that a definite 
upswing in the economy is in the cards for this fall. The feeling generally 
among businessmen is better, he said, and there is increasing evidence 
that consumer confidence is being restored. 


Here are some of the encouraging economic signs, which indicate 
the recession probably leveled out and the upturn started back in June: 

@® Gross national product for 1958 second quarter leveled out at 
approximate annual rate of the first quarter. 

@ Industrial output rose slightly in June to 130% of 1947-49 aver- 
age, up two points from May, and from year’s low of 126% in April. 

@ Personal income increased mildly to annual rate of $349.9 billion 
in May, $351.8 billion in June. 

@ Housing starts in June totaled 115,000, up from May total of 
105,000, marking second consecutive month to top a million starts 
seasonally adjusted annual rate. Housing accounts for about a third 
of new construction dollar volume, and May-June starts suggest a strong 
second-half year. 

@ Retail sales in June were $16,485 million, holding at approximate 
same level as April and May. 

@ Steel production, down sharply from a year earlier, turned upward 
in May and was operating at about 57% of capacity in July. 


A Federal deficit of over $10 billion is predicted for the current 1959 
fiscal year (ending June 30, 1959), as Government spending zooms to 
around $78 billion annually and revenues slump. Deficit for fiscal 
1958 totaled $2.8 billion. The Eisenhower Administration has asked 
Congress to hike the national debt ceiling to a statutory limit of $288 
billion, on a temporary basis, to revert to $285 billion next June 30, 
1959, rather than the $275 billion basis as now legislated. 

Defense spending has started its upward climb, as June expenditures 
totaled $3.8 billion, highest monthly rate since June 1953. Military 
officialsisee no increase in spending rate, as result of the Mideast crisis, 
however. 

Federal government spending now costs taxpayers about $214 million 
a day, or $1.22 per day per person for the nation’s approximate 175 
million population. 


New construction spending rose seasonally in June to $4,376 million, 
from $4.1 billion May, but trailed the year-earlier June total of 
$4,425 million by $49 million. Total expenditures for first half of this 
year totaled $22.1 billion, for a slight gain from the $22,058 million 
level of first half of 1957. This gain was attributed to expanded activity 
in highways and public housing. Industrial construction spending dropped 
sharply. 

Housing starts in June rose to an annual rate of 1,090,000—115,000 
actual starts—highest since August 1956. Requests for Government 
backing in financing homes continued heavy in June, for both FHA 
backing and GI mortgages. Better building weather and the anti- 
recession emergency housing bill enacted last March were credited for 
the activity. 











the right combination for industrial power needs! 


General Cable 
manufactures 
both... 


TYPE Mi. 
CABLE 


» for distribution, control and 
lighting circuits 


Installation at the St. Regis Paper 
Company, Jacksonville, Fla. plant. 


INTERLOCKING 
ARMORED CABLE 


for primary power feeder circuits 


Easy to install in all locations, both Safety MI Cable and 
Interlocking Armored Cable require no mechanical protec- 
tion, thus lowering costs of installation and minimizing space 
requirements. These constructions are easy to train around 
equipment or structural members, assuring the absolute mini- 
mum of interference, and present a neat, functional appear- 


ance. In addition, Safety MI Cable has unequalled physical 
and electrical properties: it is completely resistant to moisture, 
aging, nearly all chemicals, and operates at continuous high 
temperatures. For truly modern wiring in your plant, specify 
Safety MI Cable and Interlocking Armored Cable. And re- 
member; only General Cable makes them both. 


GENERAL CABLE CORPORATION 420 Lexington Avenue, New York 17, N. Y. 


Offices and Distributing Centers Coast-to-Coast 


for quality and service... specify G E “i E RA L 
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A MESSAGE TO AMERICAN INDUSTRY 


Modernize Now — 
For Growth and Profits 


The biggest challenge facing American 
industry today is that of thoroughly mod- 
ernizing its plant and equipment. This is the 
test period for companies to prepare for success 
— or failure — in the 60s. Success depends 
decisively on one key policy — modernization, 
for growth and profits. 





INDUSTRY’S BIG PLANS FOR MODERNIZATION 


From less than half of ... to almost 
all new plant & equipment two-thirds by 1961 
expenditures in 1957... 























"57 


Data from Business’ Plans for New Plants and Equipment, 
1958-1961, a survey by McGraw-Hill Dept. of Economics 











The problem of business recession is fading. 
Sales and industrial production are moving up 
again, slowly. Business is swinging back into 
its normal course. This is growth, not retreat 
and recession. If the recovery takes us back to 
the normal growth trend, industrial production 
will be up 15% to 20% by 1960. 

But how can we get this growth in pro- 
duction without the plague of price infla- 
tion that has blighted our economy in 
recent years? And, of fateful consequence 
for the individual business firm, how can 
it keep its costs down enough to make a 
decent profit — something a very large 
share of American companies are not do- 
ing today? 

This is the new challenge that confronts busi- 
ness as the recession is left behind. 


Nature of the Challenge 


The recent record on costs and productivity 
is not reassuring. Since 1947 wages in manu- 
facturing have risen 68%, while output per 
manhour has gone up 32%. This is a dismal 
record for a nation that has prided itself on 
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gains in industrial efficiency. Clearly, if we are 
to avoid continuing inflation, labor must key its 
wage demands more closely to productivity in- 
creases. But clearly, also, we must do far better 
in raising output per manhour. Otherwise, in- 
dustry cannot hope to offer stable prices, and 
still make a profit. 


What, then, is the answer? It is modern- 
ization of plant and equipment, the re- 
placement of obsolete producing facilities 
with new and more efficient machinery 
and buildings. Only in this way can industry 
hope to increase production, hold down costs 
and make a good profit showing in the years of 
growth that lie ahead. 


Industry’s Answer 


The chart on the preceding page shows how 
American industry is buckling down to the task 
of modernizing its facilities over the next four 
years. It is planning to replace old equipment 
with new machines that will raise output per 
worker not just 2° or 3% a year, but more 


like the 5° annual gain in productivity that 


this nation achieved in the years following 


World War I. 


Since World War II we have had to contend 
with shortages of capacity and materials that 
have held back the job of raising productivity. 
But today the machines and techniques are 


available. And industry is getting set. 


A broad sample of manufacturing companies 
surveyed by the McGraw-Hill Department of 
Economics earlier this year reported these 
plans: In 1958, expenditures for modern- 
ization will rise to 56% of total investment 
in new facilities — compared to 48% in 
1957. And this emphasis will increase un- 
til by 1961, expenditures for replacement 
and modernization account for two-thirds 
of all capital spending by manufacturing 
companies. In dollar terms, manufacturers 
will spend more on modernization in each of 
the four years 1958-61 than in any previous 
year except 1957. 


Can It Be Done? 


These are big plans. Can they be carried out? 
Is it too visionary to hope that after a decade 
of expansion, industry can now find the outlets 
for huge amounts of capital investment in the 
area of modernization? The answers are im- 
portant to business and the nation, because on 
this new wave of modernization depends our 
hope of holding down costs and prices, and also 
the prosperity of the vital capital goods indus- 
tries — generators of boom and bust in our 


economy. 


To ensure that industry gets the an- 
swers, McGraw-Hill’s 34 business publica- 
tions are now starting a coordinated effort 
— the largest editorial effort in the history 
of our company — to find, report and pub- 
lish the opportunities for modernization 
at a profit, in the fields we serve. These 
special reports will begin in late September 
and will run through November, with appro- 
priate coverage for the specific needs of each 
field. We are proud to share with industry the 
responsibility for making sure that no oppor- 
tunity is overlooked in the drive to modernize 
now for growth and profits. 





This message was prepared by the McGraw- 
Hill Department of Economics as the first step 
in our company-wide effort to report on oppor- 
tunities for modernization in industry. The 
Department is also preparing a longer report, 
on modernization as a national problem, for 
publication in October. 

Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all 
parts of the present text. 


PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC. 
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_|\/\_ THE ORIGINAL 
|) | INDENTER FITTINGS 


Over 25 Years of Proven Performance 








BRIEGEL RED THROAT 


ah Protruding rounded red plastic 
lip of bushing prevents cutting 
of insulation—eliminates shorts. 


Full thread screws into all con- 
duit fittings. Lip of RED THROAT 
bushing protects thread from damage. 


Deep dished eight pronged lock 

nut is easier to drive on—screws 
flush to shoulder and digs into metal 
of box for vibration proof positive 
ground. 


Two quick squeezes with The 
Briegel Indenter and BM All 
Steel Indenter Fittings are set forever. 
Metal is pressed into metal for perma- 
nent installation and positive ground. 


Nae ml) 

















NEW POCKET SIZE INDENTERS 


Just 10” long, these new patented 
compound leverage indenters are 
only plier size. Lighter to carry and 
easier to use—the leverage does the 
work. No. 607 for 2” and No. 608 
for %”" fittings. 


Wn | METHOD TOOL COMPANY 
ee ee is 


concrete-tight and for general use (File Card £10863). 
Also comply With Federal Specifications W-F-406, 


ALL BRIEGEL FITTINGS ARE U.L. APPROVED AS CONCRETE-TIGHT 
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Aluminum Busway costs /ess, 
installs easier, 


offers greater flexibility 





RELATIVE LABOR COSTS 
ALUMINUM VS COPPER BUSWAY 

















ALUMINUM BUSWAY 
COPPER BUSWAY 
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RATED AMPERE CAPACITIES 


HOW TO GET MORE FOR YOUR ELECTRICAL DISTRIBUTION DOLLAR 


Lightweight aluminum busway systems are one of the capacity than cable in conduit, with no increase 
biggest bargains in the building industry. Here isa product in temperature or voltage drop. It also requires 
that meets your electrical requirements at the lowest less space. 

possible cost. The aluminum in busway saves you up to When you need a modern, flexible distribu- 
20 per cent on material cost, up to 20 per cent on installa- tion system, specify busway made with Alcoa" 
tion cost and offers you savings in weight permitting the Aluminum... and save. Aluminum Company of 


use of less costly busway supports. In addition to savings, America, 2302-H Alcoa Bldg.,Pittsburgh 19, Pa. 
flexibility is another big benefit you get with busway. APES 


Future loads can be tapped off at any point to meet your 
new or expanded power needs without tearing down 


+ M . ALUMINUM, “ALCOA THEATRE" 
switchboards or adding feeder cable and conduit. Pound a ecTeICAL CONoUCTONS — | Gis Exciting Adventure 


. . ca oper en Alternate Monday Evenings 
for pound, aluminum busway has greater current-carrying —— 


Your Guide to the Best 
in Aluminum Value 





— 
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It feels better! 


Plenty of room in junction 
boxes with conformable 


SCOTCH No. 33 
Electrical Tape 


The price per splice is less... 


tad 
Thin and stretchy, but super tough, conformable: Let us prove ut. 
“ScoTcH” Brand No. 33 Electrical Tape gives you | MINNESOTA MINING AND MANUFACTURING CO., 
tight, compact splice protection...lets you get ; St. Paul 6, Minn., Dept. CB-88 
more splices into less space. But remember, it’s : All right—show me! Send someone around to prove that the price 
not the genuine “‘ScotcH” No. 33—invented asa __—:_—per splice is less with ““Scotcn” No. 33! 
new type of wire-splice covering—unless it has_ : 
““Scotty’s’”’ plaid on the can and “‘No, 33” inside 
the red core. Ask your distributor about the full 
line of ““Scotcn” Brand splicing materials, or : 
write us for complete information. ‘ ADDRESS 


NAME 





COMPANY 











“SCOTCH” is a registered trademark for the pressure-sensitive adhesive tapes of 3M ' ZONE—— STATE— 
Co., St. Paul 6, Minn. Export: 99 Park Ave., New York 16. Canada: London, Ontario. : 


Wiienesora (fining ann JANUFACTURING COMPANY 
«+ WHERE RESEARCH IS THE KEY TO TOMORROW 
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SILICONE RUBBER INSULATED 


BY ROCKBESTOS 
OFFER YOU: 


Excellent dielectric strength — electrical properties remain constant from 
—130°F to +500°F. 


High heat resistance — better than any type rubber insulation. Long service life in 
temperatures to 125°C (power cables) and 200°C (other applications). 


Excellent moisture resistance — unrestricted applications in wet or dry locations 
— equal to the best grades of rubber. No lead sheath required. 


Greater ozone resistance than the best grades of rubber insulated cables. 


Excellent resistance to chemical attack — being chemically inert, silicone rubber 
insulations resist effects of lubricating oils and most corrosive atmospheres. 


Long life — excellent resistance to weathering and aging. 


44448 


AAAS. 


600 and 5000 VOLT 
MULTI-CONDUCTOR POWER CABLE MULTI-CONDUCTOR CONTROL CABLE 


Silicone rubber insulated power cable combined in a 3 or For use in steel mills, power stations, boiler rooms, auto- 
4 conductor conduit, with interlocked armor overall . . . motive, ceramic and glass plants as well as other indus- 
easily installed with simple supports . . . eliminates conduit tries where control and signal circuits or control equip- 
+ + » greater current carrying capacity for economical ment are exposed to high ambient operating tempera- 
power distribution. tures. 


ROCKBESTOS PRODUCTS CORPORATION 
NEW HAVEN 4, CONNECTICUT 


New York ° Cleveland ° Chicago ° Oakland . Los Angeles ° Pittsburgh 
St. Louis ° Detroit . Seattle ° Atlanta ° Dallas 
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SILICONE RUBBER INSULATED POWER CABLE 
600 and 5000 VOLTS 
For high temperature circuits either in wet or dry locations, exposed or 


in conduit. This cable is recommended for use in steel mills, power 
stations, heat treat areas, boiler rooms, foundries, smelters, etc. 





MOTOR LEAD and APPARATUS WIRES 


For leads to motors, transformers, etc., requiring a flexi- 
ble wire in high temperature locations or applications. 














APPLIANCE and FIXTURE WIRES 


For use in wiring high wattage units when operating tem- 
peratures reach 150°C and 200°C. Lighting fixtures, 
clothes dryers, electronic equipment, stoves, water 
heaters, ovens, therapeutic devices, space heaters are 
among the many products for which these wires are 
recommended. 














X 





HEATING CABLES and DEFROSTING 


Heating cables are ideal for use in pipe heating, surface 
heating, roof de-icing and soil heating. 

Deiroster wires being odorless and tasteless are perfect 
for use as rapid defroster heating element in electric 
refrigerators and freezers. 


ROCKBESTOS 


For complete details on Rockbestos Silicone Rubber Insulated Wires 


and Cables send for Catalog SR58. 
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“PACKAGED” VENTILATION 


— another example of how you 
benefit when you install American 
Blower ventilating equipment 


Sell true, economical “packaged” ventila- 
tion—complete and ready to use—in the 
full line of American Blower Utility Sets. 
Self-contained utility sets are assembled 
at the factory .. . ready for fast, easy 
installation. And check their other im- 
portant benefits for your customers: 


@ Pre-engineered — Buyers can com- 
pute volume of space to be ventilated 
. « . just pick proper fan fram catalog. 
@ Certified Ratings — Air deliveries 
meet rigid standard test codes. 

@ Available locally — You give “off- 
the-shelf” delivery on most models... 
just call the American Blower distributor. 


Want more profits? Sell the complete 
line of American Blower fans for every 
ventilating job, Want sales help? Offer 
your customers equipment selection as- 
sistance from one of our 73 branch offices. 
For full information, write today: Ameri- 
can-Standard,* American 

Blower Division, Detroit 32, 

Mich. In Canada: Canadian 

Sirocco products, Windsor, 

Ontario. 


It pays to standardize on American Blower! 





oO 


os ee yy 
Silk, cd 














i a aire ac 
Ventura Fans — quiet, efficient, eco- Utility Sets — Direct drive, sizes 3” Power Roof Ventilators — available 
nomical. Sizes from 10” to 30”, to 1214”; V-belt drive, 9” to 36”. through American Blower branches. 








* Ausnican- Standard and Staedard ® are trademarks of American Radiator & Standard Sanitary Corporation. 


American-Standard 


AMERICAN BLOWER DIVISION 
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" THIS TOOL IS YOURS ***. 


Baa": y IT al a 4 
t. Yas se ‘ , eg <a 
4 nie 


WITH THE 
HYLUG KIT #11 


You get the $3.95 tool FREE of any extra charges in every 

HYLUG KIT #11. It cuts bolts, crimps on HYLUGS, cuts and strips 

wire — and fits your hand the way a tool should. You also get 

250 HYLUG terminals in three Flip-Top boxes . . . sizes 18, 14 and 10. 

Do the job the modern way ... flip out the HYLUGS you need as 

easily as reaching for a cigaret. See for yourself. . . call your local 
Burndy distributor and tell him you want to see the Kit. You'll breeze 

thru your next wiring job with Flip-Top HYLUGS and the Burndy HYTOOL. 


Items bought separately cost $11.45 
price of Kit #11 complete with Y10M HYTOOL 


eee 


Norwalk, Connect. 


WHERE THERE'S A MAN ... THERE'S A MARLBORO 


HYLUGS 

in Flip-Top 
boxes come 
in 29 popular 


sizes. 


58-9 
Toronto, Canada 





Square access boxes are easily leveled by adjusting the corner screws on this Spang Headerduct installation. 


SPANG Headerduct and Conduit Protect 


SPANG Headerduct speeds installation, allows wiring 
flexibility, provides for low-cost future wiring changes 


Two 110-foot runs of Spang Headerduct 
carry the wiring for electric and telephone 
lines on each floor of the Porter Byilding. 
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Cellular-type floor construction was used 
on the 2nd through 16th floors of the 
Porter Building, Pittsburgh’s newest sky- 
scraper. SPANG Headerduct was installed 
over the flooring to feed electric power 
and telephone wires to the floor cells. 


EASY INSTALLATION 

SpaANG Headerduct saved installation 
time. The exclusive square access units 
and junction boxes provided maximum 
working area to make wiring connec- 
tions. Corner leveling screws meant 
accurate adjustments could be made 
quickly to bring the Headerduct up to 
screed level. The square-unit design also 
saved time on floor tile laying, since no 
curved cutting was required. 


SERVICE WHERE IT’S NEEDED 
Access boxes every 36 inches along both 


the electrical and telephone headerduct 
runs feed wiring into the floor cells, pro- 
viding as many electrical and phone 
outlets as the building tenants will re- 
quire—both for today and in the future. 
SPANG Service Fittings, containing the 
latest engineering designs, were easily 
installed . . . will stay firmly in place. 


FUTURE CHANGES NO PROBLEM 
SPANG Headerduct permits future office 
changes to be made without expensive 
rewiring. Old outlets are easily sealed 
up. Access boxes are readily located, and 
additional wiring is added as needed. 


NEED INFORMATION? 

New booklets on SpANG Underfloor 
Duct and “How to Install SPANG Head- 
erduct” are available. We’ll be glad to 
send you copies. Write today. 
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A cell-to-conduit connector carries electrical wiring from Spang Headerduct to wall 
outlet boxes. Spang HD Galvanized Conduit was used throughout the building. 


Wiring in Pittshurgh’s New Porter Building 


SPANG HD conduit gives top-quality protection 


to special wiring runs 


SPANG HD Galvanized Conduit was 
chosen to carry wiring between floors 
and from the end of headerduct runs 
to wall outlets. 


SPANG UNIFORMITY PROVIDES 
EASY BENDING 


Because SPANG HD Conduit is quality- 
controlled from skelp to finished prod- 
uct, it is uniform throughout. Conduit 
bending on the Porter job was done 
quickly and accurately. There were no 
hard or soft spots. The quality galvanized 
finish did not chip, peel or flake. It was 
a fast, easy-to-install job with SpANG! 


BUY SPANG—GET QUALITY! 


You can always expect quality perform- 
ance with SPANG Raceways—quality that 
will save you installation time, help keep 
costs under control. Make SPANG your 
first choice every time! Let your local 
SpANG Distributor serve you. 
Architect: Harrison & Abromovitz, New York 
Electrical Engineer: 

Edward E. Ashley & Associates, New York 
General Contractor: 

George A. Fuller Company, New York 
Electrical Contractor: 

Hale Electric Company, Pittsburgh 
SPANG Distributor: 

Pittsburgh Electric Supply Co., Pittsburgh 


SPANG-CHALFANT 


DIVISION OF THE NATIONAL SUPPLY COMPANY 
Two Gateway Center, Pittsburgh 30, Pennsylvania 


Spang HD Conduit was easily bent on the job. 
Spang quality control produces a uniform 
conduit that is easy to work with. 
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News about 


B.EGoodrich Chemical] «= materia: 


EA water is used in the raw water 
system of this diesel generating 
plant, and electrolytic corrosion of 
the metal piping in the raw water sys- 
tem created quite a problem. Then 
pipe made from Geon rigid vinyl was 
installed and, after two years of opera- 
tion, there is no corrosion problem 
in the piping handling the sea water. 
The addition of a larger diesel unit 
to the plant now calls for six-inch pipe 
made from Geon rigid vinyl to handle 
the salt water used in cooling the 
diesels and lubricating oils, and for 
piping Bunker C fuel oil from the oil 


Sins 8 


¥ 


"anal RS “Pdi. + t t 

ipe and fittings, as well as pipe supports at Florida Keys Electric 
Cooperative, Marathon, Florida, are made from Geon rigid vinyl. B.F.Goodrich Chemical 
Company supplies the rigid vinyl material only. 


Pipe of Geon cures corrosion caused by ground currents 


storage tanks to the plant. Even the 
pipe supports are made from Geon 
rigid vinyl. 

Pipe of Geon is the logical choice 
wherever corrosion causes problems. 
And there are installation savings, 
too. Pipe of Geon is lightweight and 
easy to handle. Contractors like it. 
Can be readily joined by solvent weld- 
ing or standard threaded fittings. 

How can you benefit from pipe 
made of Geon rigid vinyl? Get infor- 
mation by writing Dept. LS-4, B.F. 
Goodrich Chemical Company, 3135 
Euclid Avenue, Cleveland 15, Ohio. 


Cable address: Goodchemco. 
In Canada: Kitchener, Ontario. 


&. 


Pabjningl Maderials 


—— 


B. F. Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


GEON polyviny! materials * HYCAR American rubber and latex 
GOOD-RITE chemicals and plasticizers * HARMON colors 
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wasting time 


cleaning rusty conduit threads ? 


FORGET ABOUT RUST WITH PITTSBURGH STANDARD’S 
HOT-DIP GALVANIZED THREADS 


Chasing threads or cleaning any part of conduit which has rusted in 
storage is costly . . . especially on close-figured jobs. But threads and 
conduit stay bright, sharp and clean on Pittsburgh Standard Hot-Dip 
Galvanized Conduit with hot-dip galvanized threads. 


Furthermore, the zinc chromate coating, both inside and out, doubles 
the protective life of the galvanizing on the conduit. Color-coded 
thread protectors provide quicker, surer, safer handling. 


Call your electrical distributor, or write Pittsburgh Standard Con- 
duit Company, Dept. EL-1, 61 Bridge St., Pittsburgh 23, Pa. 


AT NO EXTRA COST HOT-DIP GALVANIZED THREADS 
All Pittsburgh Standard Hot-Dip ZINC CHROMATE COATING 
Galvanized Conduit has COLOR-CODED THREAD PROTECTORS 


PLANTS AT MORRISVILLE AND ETNA, PA. 
RIGID STEEL CONDUIT + ELECTRICAL METALLIC TUBING + ELBOWS «+ COUPLINGS + FITTINGS 
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This 2500-kva Uptegraff power 
transformer, being installed at 
the Taunton Municipal Lighting 
plant in Massachusetts, is one 
of several units used in con- 
junction with a new 16,500-kw 
turbine unit. 


One of several Uptegraff trans- 
formers furnishing power for the 
Benzene Toluene plant addition 
to the Richfield refinery at Wil- 
mington, California. Long, trou- 
bie-free performance is vitally 
important in round-the-clock 
refinery operations 








MASSACHUSETTS 
» CALIFORNIA 


Here is a 1500-kva Uptegraff power transformer 
located in Cleveland, Washington. It is one of 
several Uptegraff transformers serving the 
Klickitat County public utility at Goldendale. 


This 1000-kva liquid-filled load center trans- 
former is one of several Uptegraff transformers 
helping supply the power requirements for a new 
Celanese Plastics Division plant in Houston, Texas. 


Uptegraft transformers 


serve industry’s power needs! 


The extra quality of today’s Uptegraff transformers 
is due to a forward-looking program in research and 
development. This involves new and better raw 
materials, fabricating systems and assembly meth- 
ods. It has resulted in important transformer 
advances... lasting oil preservation . .. completely 
leak-proof tanks and fittings use of grain- 
oriented steel core for lighter weights, smaller 
sizes, lower core loss and exciting current... flow- 
painted exteriors assure three-mill paint coat and 
complete coverage . . . etc. 


New designs provide capacity beyond normal rating 
These improvements p/us strict quality control in 


manufacturing and advanced testing methods assure 
the extra transformer capacity beyond nameplate 
rating to successfully withstand momentary over- 


voltages, high temperatures and other abusive 
conditions. 


Meet the people of 
the Uptegraff Company 


This picture-story booklet will 
give you an intimate view of the 
Uptegraff Company, and the peo- 
ple who design and build Upte- 
graff transformers. Send for your 
copy TODAY. 





R. E. UPTEGRAFF MANUFACTURING CO. 
SCOTTDALE, PENNSYLVANIA 












YOU GET 
EXTRA PROTECTION 
against corrosive... 
abrasive or 
explosive elements 


—_ —— = 
\ 
















TYPE EP 
Standard TEFC 
1 to 100 hp 


TYPE JP 
Explosion-proof 
1 to 100 hp 






with 
Wagner totally enclosed 

HEAVY DUTY BALL BEARINGS...The ball bearings 

moto rs. ee protected for used in these motors are of the highest quality, with more 


than ample capacity to provide long troublefree service 


longer motor life under heavy loads. 



























If you need motors that will keep production rates up... 
that will give the continuity of service that is so important 
to automation ... that will operate with complete depend- 
ability under the most severe conditions— Wagner totally- 
enclosed motors are your soundest choice. 


Type EP Motors offer protection against corrosion, dust, 
abrasives, fumes, steel chips or filings. Type JP is explosion 









proof as well—designed and approved for use in explosive J 
atmospheres. BEARINGS CAN BE RELUBRICATED ... Factory installa- 


ee a tion will last for many years under normal service, but 
NEW NEMA FRAMES... These motors are built in the Openings are provided to permit relubrication that adds 


new NEMA Frame sizes from 182 through 445U, with ribs years to motor life under severe conditions. 
that add mechanical strength and increase the surface 
















cooling area. Effective cooling system adds to motor life. 
Let your Wagner Sales Engineer show you how these 
protected motors can bring you savings on initial motor 
costs, maintenance costs and continuity of operation. 


1 TO 100 HP—4 POLE, 60 CYCLE — 
NEMA FRAMES 182 THROUGH 445U 


Wagner Electric @rporation 


6413 Plymouth Ave., St. Louis 14, Missouri. SEALS KEEP BEARINGS CLEAN...Both ends of these 
P ¥ motors have running shaft seals to keep the bearings clean. 


Bearing housings are effectively sealed to prevent escape 
BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES of grease. 









wnmse-s 
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to CIRCLE 


ONE SURE SOURCE OF SUPPLY 
for all your wire and cable needs 


Working through a Circle distributor is good business for wire and cable 
users. Reasons: quality products, reliability of supply, all-out service. 

Take quality, for example! It’s a built-in plus in every Circle product— 
from the basic metals mined and refined by Circle’s own parent company, 
Cerro de Pasco, right down to the finished wire and cable—all the result of 
a business philosophy of producing products which far surpass minimum 
requirements. 

The same goes for supply and service. Circle users know that nearby 
completely stocked warehouses can usually take care of their needs. And 
when they can’t, they know a simple telephone call by their distributor to 
the plant will get the fast action they want. 

So why don’t you make a Circle distributor your ‘one sure source of 
supply”—many other satisfied customers do. 


WIRE & CABLE 
a subsidiary of 
Cerro pe Pasco Corporation 


PLANTS: Maspeth and Hicksville, N. Y. SALES OFFICES & WAREHOUSES: In all principal cities 


RUBBER COVERED WIRES & CABLES * VARNISHED CAMBRIC CABLES * PLASTIC INSULATED CABLES 
NEOPRENE SHEATHED CABLES © “'CIRTUBE" EMT 





For the best in outdoor lighting 
see your Revere wholesaler 


No matter what your outdoor lighting require- 
ments, Revere has the dependable, easy-to-install 
lighting fixtures needed for your job. 


Because Revere distributes through competent, 
experienced wholesalers, you are assured the ben- 
efits of helpful, friendly service when you buy 
Revere equipment. 


Backing up Revere’s extensive selection of lighting 
equipment are years of your wholesaler’s experience — 
specialized experience in outdoor lighting problems to 
help you save time and pick the best fixtures for your 


lighting installation. 


For your next outdoor lighting job, specify Revere, 
and see a lighting specialist — the Revere electrical 


wholesaler serving your area. 


Ultra-Lite at right is Revere’s latest in outdoor mercury illumination for large areas, 
such as parking lots and parks. Four 400-watt mercury lamps are housed under 
an attractive metal “dome”. Lamps are positioned to provide a “square” light 
pattern. Light patterns overlap to increase fringe intensities and provide greater 
light uniformity. Ultra-Lite’s large coverage reduces pole requirements 50 to 75%. 


OUTDOOR LIGHTING 


* Revere Electric Manufacturing Co. 
7420 Lehigh, Chicago 31, lilinois 


aE 
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1. 3800 Series Eliptor floodlights for 300 to 
1500-watt incandescent lamps. Aluminum or 
vitreous-fired, porcelained enameled steel in 
selection of colors. Degree marked for settings. 


2. 7100 Series open or enclosed floodlight for 
200 to 1000-watt incandescent lamps. Wide 
or narrow beam Alzak aluminum reflectors. 


3. 4200 Series enclosed flood for efficient light- 
ing of large areas. Wide or narrow beam 
reflectors. Dust-tight and weather-proof. 
For 750, 1000, or 1500-watt incandescent 
lamps. Swing-over feature for easy servicing. 
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5. 


4. 7400 Series floodlight for 1000-watt mer- 
cury lamps. Provides exceptionally high light 
output. Choice of clamp or hinge type 24- 
inch lens holders. Weatherproof, lightweight. 


5. 2000 Series 20-inch flood for 750, 1000, or 
1500-watt PS-52 lamps. Rear section access 
for relamping. 20° or 50° spread. Alzak alu- 
minum reflectors. Permanent watertight seal 


6. 3151 Series underneath floodlight for even 
lighting on plane surfaces. Weatherproof, 
and insect-proof. Flat surface mounting. 
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Heavy duty hinged pole for safe, 
economical lamp maintenance at 
ground level. Eliminates need for 
boom trucks or ladders. Sturdy 
construction. Weather - resistant. 


Tapered, rigid octagonal pole at 
left is fabricated of 11-gauge 
Cor-Ten corrosion-resistant steel. 
Continuous welding, base to top. 


7. Bracket for two floodlights 
of standard steel pipe with 
pipe stubs welded for one piece 
construction. Bracket threaded 
at bottom center to accommo- 
date 2 or 3-inch mounting pipe. 


8. Bracket for three floodlights, 
same construction as above. 
Pipe stubs centered on 2-foot 
spacings. Revere floodlight 
brackets are available from 
stock for up to 10 floodlights. 





The Volkswagen Panel Delivery gives you more usable, profitable 
space...170 cu. ft., with a payload of 1830 lbs. You can install a com- 
plete test shop inside. This saves time, money and unnecessary trips. 
Plus: plenty of advertising space to promote your business. 


High-voltage performance at low charge 


Besides Volkswagen’s roomy and practical design, outstanding gas econ- 


omy, ease of handling and parking, its great popularity is based on its 
remarkably low maintenance. 


This engineered dependability is backed up by an unparalleled world- 
sialic wide service organization. When service is needed, you get the best. 
eee veer tse, Strategically-located warehouses and Volkswagen authorized service cen- 


ters in all 49 (!) states maintain a complete stock of genuine ® parts for 
fast service. No wonder a Volkswagen costs less to buy, run, and maintain. 


VOLKSWAGEN 
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/// NAWAYS OUT OF 


NEVER OUT OF DATE 


An Orangeburg Underfloor Duct sys- 
tem keeps a building electrically mod- 
ern for its lifetime. As electrical and 
communications equipment are added 
—or office space shifted—new outlets 
can be quickly installed with a mini- 
mum of trouble and expense. 

Because Orangeburg duct is light- 
weight, easy-to-handle and easy-to-cut 
(a carpenter’s saw does the trick), its 
installed cost is low. And once installed 
Orangeburg Underfloor Duct lasts 
indefinitely. Non-metallic, it is not 


affected by the corrosive action of either 
cinder fill or concrete. 

In addition to installations in the 
UN, Empire State and 375 Park Ave- 
nue buildings in New York, Orange- 
burg has been used in thousands of 
large and small commercial, industrial 
and institutional buildings since 1921. 

Be sure to specify Orangeburg Un- 
derfloor Duct on your next job. Write 
Dept. EC-88 for catalog 202 giving full 
facts. Orangeburg Manufacturing Co., 
Inc., 375 Park Avenue, New York, N.Y. 


ORANGEBURG 


UNDERFLOOR DUCT SYSTEMS 
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PHOTOGRAPH, SEAGRAM OFFICES, 375 PARK AVENUE, NEW YORK CITY 
ays : 


SIGHT 


ORANGEBURG DUPLEX OUTLETS can be 
installed at any point along the 
duct line. Easily and quickly wired 
for telephone or high tension, 
these receptacles are available in 
your choice of colors. 








The FUNCTION-AIRE is a complete unit with light, 


‘ Gow 


65a CompCily eguygoed, 


pre-untd, unl That 
enstillhs in wuinutes! 


SERIES 92 FUNCTION-AIRE IN COPPER FINISH 


Cut hole in cabinet 112” x 
9%"—1%" from back and 
%” from left side. 


HERE IT IS! The builders model of the popular slim 
trim power range hood by Fasco. This is the low-cost 
hood for projects and developments with glamorous 
style lines that fit so well with today’s functional 
kitchens. 


lh_— camrte stoucen 
Mo 866 


built-in ventilator and filter ... completely pre-wired 
for quick and easy installation. 

It will pay you to take a close look at this low-cost 
beauty ... the Fasco FUNCTION-AIRE will give your 


kitchens that special sales appeal at modest cost to you. 


Fasten hood to cabinet. Use 
standard 9” round duct or 
a Fasco damper reducer 
Model 886 with 8” round 
duct. 


SERIES 92 FUNCTION-AIRE 
IN SATIN CHROME FINISH 








FASCO INDUSTRIES, INC. 


North Union at Augusta 


Remove junction box cover 
and connect two white to 
white of line and black to 
black of line. Replace junc- 
tion box cover. 


For complete information write Fasco, Dept. ECM-858. 


Replace filter, install 60 watt 
bulb and the Fasco Function- 
aire is complete ... ready 
to go. 





Rochester 2, New York 


Copper and Aluminum Paranite Service Entrance Cable 
Bare and Weatherproof Products 75°C. Wet or Dry 


From Source to Service with 


PARANIT 


Cy PARANITE WIRE AND CABLE DIVISION 


MANUFACTURING PLANTS: Birmingham, 
“crm? Essex Wire Corporation Alabama; Anaheim, California; Jonesboro, 


FORT WAYNE 6, 'NDIANA indiana; Marion, Indiana; Tiffin, Ohio 
> 


Paranite Paraflex“ Paranite Type UF Cable 
Non-Metallic Sheathed Cable With and Without Ground 


\ 


























Sales Offices in all Principal Cities... Sold only through Recognized Electrical Distributors 
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FOUR FEATURES FOR OPERATOR SAFETY 


STORED-ENERGY SPRING-OPERATED 
CLOSING OPENING 


Greater safety with 


TIME-DELAY DEAD-FRONT 
INTERLOCK CONSTRUCTION 


General Electric ROLLOOT | 


Switch and Fuse Equipment 


Optimum safety is built into General Electric 
Switch and Fuse Equipment with stored-energy 
closing, spring-operated opening, time-delay 
interlock, and dead-front construction. 


Improved protection, ease of maintenance 
and inspection, and installation versatility are 
other benefits you get with this switching and 
protection equipment. For more information 


ROLLOUT SWITCH AND FUSE EQUIPMENT, in ratings from 2.4 
kv to 13.8 kv, provides improved operator safety because (1) 
stored-energy closing provides high closing speed, (2) spring- 
operated opening makes it independent of operator, (3) time- 
delay interlock prevents immediate reopening after closing 
switch, and (4) dead-front construction (shown as cutaway 
below) protects operator from live parts. 


call your nearest General Electric Apparatus 
Sales Office or write for Bulletin GEA-6623, 
General Electric Company, Section F 514-4, 
Schenectady, New York. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 














You deserve to 

















you ve ordered 
the best 


... and you have a right to be pleased with 


yourself when you do. Your own reputation wea 
rests on the kind of electrical equipment you 
order and the way you install it. And you 
can’t afford to risk ordering and installing 


NOISY TRANSFORMERS... but are you? 


You deserve the satisfaction of knowing you’re giving your customers the 
best . . . the quietest, most efficient, most economical transformers available . . . 
when you make up your list of materials. And you can get the best without 
paying a premium by ordering and installing General Electric dry-type trans- 
formers. 


HERE’S WHY: When you order G-E dry-type transformers for replacements 
or to meet the architect’s specifications on a new project, you’re not just order- 
ing a necessary control device between the power source and the utilization 
equipment. Instead, you’re ordering QUIET OPERATION. General Electric 
Quiet dry-type transformers are designed and built for maximum efficiency 
and reliable, long-life operation. 


Why leave yourself open to transformer NOISE COMPLAINTS? Don’t 
take the chance. Order and install General Electric Quiet dry-type trans- 
formers for the satisfaction of knowing you’re getting the best. You'll find 
there’s no ‘“‘approved equal.” 


If there’s a doubt in your mind, contact your local G-E Distributor or 
Apparatus Sales Office for more information. Or, send in the coupon below. 


Always Order... 


utet G-E DRY-TYPE TRANSFORMERS 
-~ 


GENERAL @@ ELECTRIC 


Send for this SECTION C411-5, GENERAL ELECTRIC CO. 
new bulletin SPECIALTY TRANSFORMER DEPT. 

before you FORT WAYNE, INDIANA 

order another 


Please send me the new bulletin ‘‘7 Guides for 
transformer. 


Selecting and Installing Quiet Dry-type Transform- 
ers,” GED-3424, plus the new G-E Dry-type Trans- 
formers Buyers Guide, GED-6717, to help me order. 
NAME TITLE 
COMPANY 

ADDRESS 

CITY ZONE STATE 


Name of your G-E Distributor 








G-E SEALED DRY TRANSFORMERS FEATURE ... 


Light weight, long life, wide application 


Ideal for use in dusty, dirty, or otherwise 
contaminated atmospheres, General Elec- 
tric sealed dry-type transformers are wide- 
ly applicable throughout industry. 


LIGHT WEIGHT 
These G-E transformers are as much as 
2000 pounds lighter than other sealed dry 
units, making it possible to install them 
virtually anywhere in your plant—even 


on balconies, catwalks, or other overhead 
platforms. 


LONG LIFE 
Long life and extra safety are built into 
these units by using such inorganic, non- 
combustible materials as G.E.’s new non- 
aging Alpholite insulation. These materi- 
als, plus sealed construction, add up to 
minimum maintenance. 


FULL INDUSTRIAL LINE 
Regardless of your plant’s operating con- 
ditions, there is an appropriate trans- 
former in General Electric’s complete 
line. Your G-E sales engineer can show 
you how you can save with faster ship- 
ment, easier installation, reduced mainte- 
nance, and longer transformer life. General 
Electric Co., Schenectady 5, N.Y. 


417-1 


GENERAL @@ ELECTRIC 


























OPEN DRY-TYPE transformers feature light 
weight, small space requirements. 





— 








ii” ln 




















LIQUID-FILLED transformers feature high im- 
pulse strength, broad application. 





' 


| Raia a 
se 5 ; . 
ey Se ey ee ee” 
INTEGRAL DISTRIBUTION CENTERS are ideal 
“packages” for light power needs, 



































HA 


Ford Motor Company’s 
Fine New Facilities 


LL ENGINEERING ( 


AL CONTR 


These new buildings for the Staff and Product 
Engineering activities of the Ford Motor Company 
at Dearborn, Mich., are striking examples of 
structures designed to provide for the specific needs 
and comforts of the people who work there. 


Only the finest equipment has been installed in these 
buildings, including electrical wiring of the highest 
quality, consisting of dependable Phelps Dodge 
building wire and Phelps Dodge paper-insulated 
lead-sheathed power cable. 


On every wiring job where top-quality performance, 
expert workmanship and experienced “know-how” 
are called for, it pays to rely on Phelps Dodge and 
your Phelps Dodge distributor! 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


SALES OFFICES: Atlanta, Birmingham, Ala., Cambridge, Mass., Charlotte, Chicago, Cincinnati, Cleve- 
land, Dallas, Detroit, Fort Wayne, Greensboro, N. C., Houston, Jacksonville, Kansas City, Mo., 
Los Angeles, Memphis, Milwaukee, Minneapolis, New Orleans, New York, Philadelphia, Pittsburgh, 
Portland, Ore., Richmond, Rochester, N. Y., San Francisco, St. Louis, Seattle, Washington, D C 
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eXplosion-proot 


specified for 
McMahon Gas 
Processing Piant 
Fort St. John 
British Columbia 


Explosion-proof PYLETS exceed 
code requirements and provide 
maximum protection for personnel 
and property against explosion and 
fire 

PYLETS are designed for quick, easy 
installation and convenient mainte- 
nance. Rugged construction insures 
a long service life. 


Taper tapped hubs 
Smooth, roomy interiors 
Quick acting joints 
Dependable Mechanisms 
Aluminum alloy or heavy 
cadmium plated ferrous 
alloy castings 





Pyle-National panelboard, lighting fixtures, 
and other Pylets in Absorption & Dehydrat- 
ing building, Mc Mahon Gas Processing Plant. 

Stearns-Roger Engineering Co., Ltd. 
specified Pyle-National controls, conduit 
fittings and lighting fixtures throughout. 








SINCE 1897 


Sold Nationally Through Authorized Distributors. Write for Literature. 


THE PYLE-NATIONAL COMPANY 
WHERE QUALITY IS TRADITIONAL 
1344 North Kostner Avenue, Chicago 51, Illinois 


Branch Offices and Agents in Principal Cities of the U. S. and Canada 
Railrocd Export Department: International Railway Supply Co., 30 Church St., New York 7, N. Y. 
Industrial Export Department: Rocke International Corp., 13 E. 40th St., New York 16, N. Y. 


By ale 
iy Canadian Agent: The Holden Co., Ltd., Montreal 


ve 
Ae 
- ° CONDUIT FITTINGS © MOTOR CONTROLS © CONNECTORS © FLOODLIGHTS 
LE SERIES ER SERIES ERR SERIES 

: ion-Proof Tumbler switches Receptacles 

. lighting fixtures Circuit breakers Strote-Line, 

with choice of Motor starters deloyed action 
reflectors 
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.-.a selector switch that 
can be changed from 2-POSITION 
to 3-POSITION (or vice versa) 


..in 30 seconds! 4 
—_ 


as 


2 switches 
in one! 


You can't beat this new A-B Bulletin 

800 standard duty selector switch 

for convenience. One unit satisfies 
both 2-position and 3-position require 
ments. For changeover, simply loosen 
two screws, rotate the metal plate through 
90 , and retighten the screws that's all! 


Also... Standard Duty 
Push Buttons 





Like the selector switch above, these push buttons (4, ony 

have their contact mechanism in the wrap-around ’ the most modern 
cover. Remove the cover and the terminals in the line on the market! 
base are completely exposed for faster, easier wir- 

ing. One, two, or three buttons (or pilot light). 


te = 
ALLEN-BRADLEY 


> 


SALTY SS 


BULLETIN 800 STANDARD DUTY 
SELECTOR SWITCHES AND PUSH BUTTONS 





Allen-Bradley Co., 1307 S. First St., Milwaukee 4, Wis. * In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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More convolutions 
mean greater flexibility 


Bend Nepco-lok around corners or projections 
indoors or out. Narrower steel strip used to make 
Nepco-Lok armor assures greater flexibility, speeds 
installation. Bondhook channel shape armor con- 
struction insures bonding and positive grounding. 


More convolutions 
mean fewer vertical supports 


You reduce cost of vertical supports with Nepco-Lok. 
More convolutions mean more gripping surface for 
internal contact between cable and armor... 
reduces number of vertical supports needed per 
foot of cable. 





More convolutions 
mean easier “pulling-in" 


“Pull in" Nepco-Lok faster, easier. Reduced distance 
between raised convolutions provides a more 
uniform surface .. . reduces friction when Nepco- 
Lok is pulled into racks, saves installation time 
and cost. 
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convolutions... 


Nepco-Lok the best buy in interlocked Armor cm 


N.E. Nepco-Lok lets you get the most out 
of the big advantages of Interlocked Armor 
Cable Electrical Distribution 





DON'T SAY ANY CABLE—SAY NE CABLE 


National Electric Products San. 


PITTSBURGH 22, PENNSYLVANIA 


ii auregaa Ait 
x =| SALES OFFICES LISTED UNDER 
Le 


Sli Bennett Assvviates, Inv. 
Sales Offices and Warehouses in Principal Cities 





The hustle, the feel of the future and the booming spirit of 

expansion . . . this is the spirit of Youngstown. The birdseye 

, view shows our Indiana Harbor facilities where we are putting 

Youngstown’s Expansion this spirit to work in the Chicago area. In addition to our No. 2 

Blooming Mill (2), No. 2 Open Hearth Shop (3), Merchant 

Program provides more Mill (4), No. 1 Open Hearth Shop (5), Billet and Skelp Mill (6), 

Continuous Weld Pipe Mills (7), Blast Furnaces (8), Coke 

Plant (10), Strip and No. 1 Tin Mills (11), the Cold Reduced 

quality steel for Sheet Mill (12) ... our new No. 3 Seamless Tube Mill (1), our 

new (9) Sintering Plant (construction began in March 1958) 

and our new No. 2 Tin Mill (13) are shown. These last three 

expansions are pointed directly at the growing markets of the 

Mid-Continent. Like the pioneers who made America the great 

nation it is, Youngstown moves toward new horizons. . . new 

ways to supply your steel needs through quality products and 
friendly, efficient service! 


Mid-America 





. san 





Huge new Continuous Annealing Line in our 
No. 2 Tin Plate Mill, Indiana Harbor Plant. 


The world’s largest Rotary Billet-Heating 
Furnace in our No. 3 Seamless Tube 
Mill, Indiana Harbor Plant. 


THE 


YOUNGSTOWN 


SHEET AND TUBE COMPANY 





Manufacturers of Carbon, Alloy and Yoloy Steel, Youngstown, Ohio 


PLANTS AT YOUNGSTOWN, OHIO AND INDIANA HARBOR, INDIANA 





IT’S BUILT RIGHT- 
IT WORKS RIGHT- 


IT’S PRICED RIGHT 


The Cutler-Hammer Midget Switch 


Many electricians are now using this amaz- 
ing Cutler-Hammer 4151 Midget Safety 
Switch wherever low cost circuit protection 
and control of electrical equipment is re- 
quired ... oil burners, air-conditioners, 
fans, automatic washers and dryers, home 
workshop power tools, blowers, and stokers 
are typical examples. Try a 4151 on your 
next job and you will agree this midget 
safety switch is built right, it works right, 
and it’s priced right. 

It’s built right — Everyone is quick to ap- 
preciate the 4151’s compact design, but of 
equal importance is its ease of installation. 
The one piece switch-and-fuse unit is re- 
movable by two screws for 3-point mount- 
ing of the enclosing case, speedy conduit 
connections, and wire pulling freedom. All 


terminals are out-front .. . no more skinned 


CUTLER-HAMMER 


knuckles or wire “‘pretzel’’ bending. 

It works right—Cutler-Hammer’s 4151 
Midget Safety Switch has solid silver, 
double break, butt type contacts. Silver 
contacts will outlast contacts of copper or 
bronze. Double break contacts have greater 
contact area and halve the arc voltage. 
Butt type contacts meet face-to-face and 
receive only a fraction of the wear common 
to other designs. 

It’s priced right—The 4151 is a quality 
safety switch, yet the price range is the 
same as the cheapest switches made. 

Order your 4151 safety switch from your 
nearby Authorized Cutler-Hammer Distrib- 
utor today, or write for the Cutler-Hammer 
Merchandiser, ES-100-Q241, the handy 
selection guide. CUTLER-HAMMER 
Inc., Milwaukee 1, Wisconsin. 


— 


4151H241 30 Amp. 
on 2 wire S/N; 1 Fuse. 
£ 120 A-c.2%"x 5% 
i} x 24%". List: $5.00 


H 


= 
4151H201 30 Amp. | 
2 Pole; 2 Fuses. ol 
120/240 A-c.4°x5%" | iil | 
x 24%". List $6.20 
' 


4151H341 30 
Amp. 3 wire 
S/N; 2 Fuses. 
120/240 A-c. 
4"x5%"x2y%". 
List: $6.50. 


Cutler-Hammer Inc., Milwaukee, Wis. Division: Airborne Instruments Laboratory. foreign: Cutler-Hammer International, C. A. 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation, Inc. 
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FRANK 
| SAVE UP 





15 


GUTTER 


MAIN LUGS 





GUTTER 6 


MAIN LUGS 15 


200A 


SPACER Ra es SPACER 


GUTTER GUTTER 6 





TYPICAL PANELBOARD WITH TYPICAL PANELBOARD WITH 
ORDINARY SWITCH UNITS NEW S-A-W SWITCH UNITS 
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ADAM S-A-W SWITCHES 
TO 25% PANELBOARD SPACE! 


Another engineering advance by Frank Adam! These smaller space-saving 
S-A-W Shutlbrak switches present several 
exclusive advantages: 


e If mounting space is limited, fewer panelboards will be needed 
thus saving both installation labor and equipment cost 


e Provision for future expansion can be made by the installation 
of normal size panelboard enclosure and the 

smaller S-A-W Switches with filler plates 

e Allow the use of smaller panelboards in new installations 


Capacities of the new S-A-W switches are the same as ordinary switches 

of larger size. A full range of ratings is available in a combination 

of single and twin units. Defeatable interlocked doors 

Ask your well qualified insure positive safety. 
@® Representative for his 


help on all your technical Construction is the same exceptional quality typical of all ® equipment. 
problems involving light 


and power control and Prompt delivery from stock! 
distribution. 


Write for information 





@) Products are the sign of a better job 
FRANK ADAM ELECTRIC COMPANY 
P. O. BOX 357 ST. LOVIS 3, MISSOURI 


busduct + panelboards * switchboards * service equipment 
safety switches + load centers * Quikheter 


S-A-W SHUTLBRAK SWITCH 
Rotary operated, with famous arc-proof quick-make, quick-break 


mechanism. Continued use keeps the heavily silver-plated full- 
floating roller contact permanently clean and polished. 
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et 
DIAMOND PORTABLE CORDS 

in RED-D-Prene® and BLACK DIAMO 
Portable cords for mill and plg 
signed with tough, oil-resista 
(Mill Duty) neoprene shea 
dustrial Red for ready 
durable Black Diamond 


DIAMOND 
Small Diameter 
Flame and moj 
DTW is ther 
size lets you 
isting cond 
colors. U 


DIAMC 

Cable 
May be 
to building 
places not s 
Listed by Unde 


DIAMOND DuF® 
Thermoplastic insulated 
metallic sheathed cablé 
and has excellent resista 
corrosion, fungus, abrasion. 


DIAMOND ABC Armored Bushed 
Flexible steel armored cable ideal 

for general lighting and wiring in no 
proof homes. Two, three or four condué 


DIAMOND RANGE CORD SET 
Diamond three-wire range cord sets are 
36” long. Have rubber molded cap, molded 
on rubber jacketed cable—are complete 
with steel strain relief. UL approved. 


nown for Reliability 
Performance and Delivery! 


Diamond Wire Products are accepted as being 
the best in the industry. A continuing program of 
production control, research and product 
development helps maintain this reputation. And when 
your order for a Diamond product comes in 


... the goods go out, promptly and with no delay. 


DIAM ON D 


WIRE AND CABLE COMPANY 


Sycamore, Illinois 
Birmingham, Alabama 
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Accessible from Front... 


(Solid back) « Starters may be mounted against wall 
or in double row, back to back 


EC&M’s door-and-disconnect interlocking system 

gives you 3-way padlocked safety. The gang-operated 
Disconnect Switch may be padlocked (1) in the “ON” 
position or (2) in the “OFF” position—both with the 
starter door closed. (3) The door opens only by back- 
ing out captive thumb screws after the contactor 
and disconnect are open. For COMPLETE SAFETY — 
Disconnect Switch blades engage grounding clips in 
the open position. 
ECa&M’'s simple interference interlock permits manual 
operation of the contactor to check contact alignment, 
shaft rotation, and electrical interlock engagement. 
No roll-out is needed for any maintenance —contacts, 
operating coil, and control contacts are fully acces- 
sible within the enclosure. 


EC«&M starters are furnished with a control transformer. 
Since the bus is located in an isolated upper compart- 
ment, only one feeder is required fora group of starters. 


Write for BULLETIN 8130-F 


e /S DESIGN LEADERSHIP.../” Action! 


way 


Padlock Protection 


WITH 


ECs.M Air-Break 
High Voltage 


(2200-4800 VOLTS) 


Starters 


NO DRAW- OUT NEEDED - Arc shields slide 
out horizontally, making front and rear con- 
tact-tips removable with standard wrench. 


3 Interrupting Ratings 
for Squirrel Cage, Synchronous 
and Wound-rotor Motors 


1, CLASS £ 1 - 50,000 KVA (symmetrical) based 
on certified tests. 

2. CLASS £ 2-With current limiting fuses and high 
interrupting capacity contactor. At 2300 volts: 
150,000 KVA, 3 phase; 60,000 RMS amperes 
asymmetrical. At 4,800 volts: 250,000 KVA, 3 
phase; 60,000 RMS amperes asymmetrical. 

3. VALIMITOR® - May be used on a bus of unlim- 
ited short circuit capacity, through the use of a 
contactor with an interrupting rating of 50,000 
KVA, and reactors which limit any fault current 
to a maximum of 25,000 KVA. 


THE ELECTRIC CONTROLLER & MFG. CO. 


A DIVISION OF THE SQUARE D COMPANY 
CLEVELAND 28 + OHIO 
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He Eid cep sae Precision Switches 


CL) MICRO SWITCH Precision Switches 


73 “y 


Here is new simple 
MICRO SWITCH Automation 
helps relieve the “profit squeeze" 


Npwwte hone result from o s.me 


H Honeywell 


“J MICRO SWITCH PRECISION SWITCHES j 


MICRO SWITCH Automation 
Pays Off Fast For 
Your Industrial Customers...and YOU! 


Industrial electrical contractors, who help 
their customers to make existing production 
equipment more automatic, have a great 
profit opportunity before them. 


Many are doing this. Many are doing it by 
using MICRO SWITCH precision switches. We 
call it simple MICRO SWITCH automation. 


MICRO SWITCH automation can be started by 
making one or two machines automatic in 
operation. When the worthwhile savings 
become apparent, an entire department can 
be automated—even an entire plant. This 
proves the many advantages and profit return 
of simple automation with MICRO SWITCH 
precision switches. 


We are telling top management that you, the 
industrial electrical contractor, can show 
them the way to lower costs in pages in 
BUSINESS WEEK, such as reproduced above. 


How do you go about getting this kind of 
business? It’s very simple. Show your indus- 


Look for the name of MICRO SWITCH 
Authorized Distributors in the Yellow Pages. 


trial customer how, with a very small invest- 
ment in MICRO SWITCH precision switches, they 
can automate their existing equipment and 
increase production, reduce spoilage, improve 
service and show other savings with small 
investment. 


And this type of automation pays off 

quickly—for you, your distributor and 

your industrial customer. 

Send for a copy of the micro Tips Digest. 

It contains many simple examples of how 

others have successfully automated exist- 

ing equipment. 

MICRO SWITCH . . . FREEPORT, ILL. 
A division of Honeywell 


In Canada: Honeywell Controls, Ltd., 
Toronto 17, Ontario 


The two-word name MICRO SWITCH is NOT a generic term. 
It is the name of a division of Honeywell. 


H Honeywell 


MICRO SWITCH PRECISION SWITCHES 
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CRESCENT 


INTERLOCKED ARMOR POWER CABLE 


Can Be Easily and Quickly Installed 
... Saving Both Time and Money 


Crescent Interlocked Armor Cable with 
ALUMINUM or GALVANIZED STEEL AR- 
MOR provides a flexible metal-enclosed 
method of wiring for power. Speed and 
economy of installation are the princi- 
pal advantages of these cables since 
they can be placed on easily hung 


racks or attached to building surfaces. 


Maximum current carrying capacity is 
secured by the use of the varnished 
cambric insulation. For outdoor or damp 
location installation, it is furnished 
with SYNTHOL IMPERVIOUS SHEATH 
between the insulated conductors and 


armor, as illustrated below. 








INTERLOCKED ARMOR CABLE 
WITH IMPERVIOUS JACKET 
Three Conductor-VARNISHED CAMBRIC INSULATED-O-5000 Volts 


, 


ts ah aes wee 


CONDUCTOR TAPES FILLERS 


The Varnished Cambric insulated con- 
ductors are thoroughly protected by the 
Impervious Sheath of tough thermoplastic 
which is highly resistant to moisture, alka- 


Se ET) 


SYNTHOL 
COPPER VC COLORED JUTE TAPE IMPERVIOUS 
SHEATH ARMOR 


INTERLOCKING 


lies, acids and oils. This cable shows 
attractive savings when strung from mes- 
senger cable or in troughs outdoors as 
between buildings. 





WRITE FOR BULLETIN 


CRESCENT INSULATED WIRE & CABLE CO. 
TRENTON 5, NEW JERSEY 
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where POWER is VITAL 





ASCO Remote Control Switches and Transfer Switches 


assure dual protection for Lincoln Tunnel. 


Light or power failure in the Lincoln Tunnel or on its highway approaches could 
have disastrous consequences — for thousands of cars and trucks pour through the 
underwater throughway every day. This is why engineers selected ASCO Remote 
Control Switches and Automatic Transfer Switches in several strategic locations. 


ASCO REMOTE CONTROL SWITCHES 
help provide the proper voltages to tun- 
nel lighting and adjacent highway light- 
ing. Triple interlocked ASCO Remotes 
are used for switching the primaries of 
transformers feeding 800, 1000, 1200 
volt fluorescent lighting circuits. Three 
lighting circuits are required because of 
the starting characteristics of two flu- 
orescent tubes in series. On cold days, 
1200 volts are required to “strike the 
arc” across a pair of fluorescents. On 
warm days, only 800 volts are needed. 
An additional benefit — higher voltages 
can compensate for lamp aging. Check 
these advantages of ASCO Remote 
Control Switches: 


* Standard listings in capacities from 30 to 
1000 amperes; available to 750 volts AC 
or DC * Available to 24 poles, single or 
double throw * Mechanically Held, Electrically 


Operated . . . unaffected by line voltage condi- 
tions; respond only to push buttons. Insure 
against outages on vital circuits caused by 
momentary line voltage drops. 


ASCO TRANSFER SWITCHES, specified 
in many other applications where power 
is Vital, guarantee continuous power to 
such vital services as tunnel pumps, con- 
trol rooms, and fire alarm systems. They 
feature these basic advantages of ASCO 
Transfer Switches: 


* continuous duty rating in either normal or 
emergency position * capacity to withstand 
inrush currents 20 times full load rating 
* mechanical locking, providing sure contact 
pressure * single coil design * built-in time 
delay, so that equipment ignores harmless 
momentary outages * accessories to meet your 
specific requirements * full phase protection 
and other design features. 


Triple inter- 
locked Bulletin 
911-1638 
Remote 
Control 
Switches are 
used for 
switching the 
primaries of 
transformers 
feeding 800, 
1000 and 
1200 volt 
fluorescent 
lighting 
circuits. 


Write for Catalog 57-S2 on ASCO Remote Control Switches — for Booklet 596 
describing how to select an adequate automatic transfer switch —or for Catalog 
57-S1 on ASCO Automatic Transfer Switches. 


rypical ASCO Bulletin 906-166 Automatic 
2 Transfer Switch provides auxiliary power for 
d C Wi C O. R the circulating pump, the sewage ejector, the 
sump pump, the essential service bus and the 
control room. 


50-J Hanover Road, Florham Park, New Jersey 
FRontier 7-4600 








INSTALLATION COSTS LESS... 


with fixtures using 


Certified CBM Ballasts 


WIRING C 


ee. 
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SAVE ON WIRE COSTS—for High Power Factor in 

Certified CBM Ballasts saves your customers 

LIGHTER from expensive oversize wiring needed by low 

work power factor equipment. Guards against penalty 
LoAo charges on light bills, too! 





KEEPS LABOR COSTS DOWN, TOO. (Low power 
factor can boost these costs as much as 65%.) 
CBM Ballasts mean fewer circuits, fewer man- 
hours needed. 


TAILORED TO THE TUBE... Certified CBM Bal- 
lasts provide rated light output from tubes, 
which means lower illumination costs... 
higher lighting levels with fewer fixture units. 


oor rr ee. 

- ms. 

a 7. 
= 


PROTECTION FOR YOUR CUSTOMERS because CBM Bal- ‘ Wave FOR 
lasts are made to exacting performance specifications; J CBM BOOKLET 
then checked and certified by ETL. And they’re also « “Why High Power Factor 
listed by UL. A ballasts cut your 
*, lighting costs” 


‘. 


. 
. 
i ee 


Seven leading manufacturers now make up 


CERTIFIED BALLAST MANUFACTURERS 


2116 KEITH BUILDING ° CLEVELAND 15, OHIO 


Participation in CBM is open to any manufacturer who wishes to qualify 


CBM-4-Cl 
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SEE THE REDESIGN... 
































LISTEN TO THE SILENCE... 


NOW SHOW THEM WHY... WITH THIS 10-SECOND BRYANT SALES DEMONSTRATION 


The first specification- 
grade Mercury Switch 
ever available 


No Call-Backs with this 
newly designed 
Bryant Mercury Switch— 


Look at these features: 


1. “Snub-type” stop insures ultimate in quietness. 
This wedge action stop eliminates plate contact 
with toggle handle and noise due to positive 
stopping of switch toggle. 


2. Top or back wiring or combination of both. 


3. 45° angle wiring surface for easy accessibility. 


. Exclusive Bryant feature insures positive pres- 
sure between toggle and mercury button. Elim- 
inates slippage between the two when handle 
is actuated. 


5. Contacts are double-bridged for more pressure 
on mercury button. Thismakes for cooler opera- 
tion and longer life. 


Available with glow handle; no more groping or 
stumbling in the dark. 


Available in single-pole, double-pole—3-way or 4- 
way with brown or ivory handle. (Catalog Num- 
bers 4701, 4702, 4703 and 4704.) 


Capacity of 15 amp, 120 volts a-c . . . no need to 
derate for tungsten or fluorescent loads. J-99011 


MB RYANT 


THE BRYANT ELECTRIC COMPANY 
Bridgeport 2, Connecticut - Chicago - Los Angeles 





na TS teense 


“There's a difference. With a Bryant Mercury Switch 
you not only have the smoothest, quietest switch made— 
but one that will keep on giving you silent, trouble-free 
service for many years.” 








“Here’s why. Inside this Bryant switch there’s a mercury 
capsule no bigger than this. That’s why this Bryant switch 
operates so smoothly and silently. There are no mechani 

cal contacts to wear out or burn from arcing.” 











“The most important thing is that the mercury button and 
the complete switch have been.through the most rigid 
tests before Bryant will release them to you. And when 
you buy Bryant, you’re buying the best. You know that.” 
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Whatever your customers want from higher 


output fluorescents...others are already 
getting...with G-E POWER GROOVES 


THESE SATISFIED POWER GROOVE USERS EACH WANTED 


SOMETHING DIFFERENT . 


SHAFER VALVE CO., MANSFIELD, OHIO 
WHY POWER GROOVES? Becouse of improved color 


rendition and lower lamp replacement cost than mercury lamps. 








ERICKSON TOOL CO., CLEVELAND, OHIO 


WHY POWER GROOVES? To get higher, more economi- 
cal production lighting levels (160 footcandles), with no need 
for supplemental lighting. 


CONVAIR, SAN DIEGO, CALIF. 
WHY POWER GROOVES? To get the lowest operating 


cost compared to filament and mercury, and the highest level 
of light per watt. 


Don't experiment with your customers’ lighting. 
Give them the newest fluorescent lighting that is 
endorsed by enthusiastic users all over the coun- 
try. That ome, of course, is the tried-and-proved 
General Electric Power Groove Lamp. Think of 
it! Almost twice the light of High Outputs— 
more than 2/2 times the light output of slimlines! 
Power Groove users save up to 20% on initial cost, 


and keep maintenance at rock bottom at the 
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.. AND ARE GETTING IT! 


JOHNSON -HILL'S DEPT. STORE, WISCONSIN RAPIDS, WIS. 
WHY POWER GROOVES? To get more light (7'/ times 


as much) from the same number of 40-watt lamps. 


= > i na 
GENERAL IRON & METAL CORP., CHICAGO, ILL. 
WHY POWER GROOVES? To increase worker efficiency, 


speed-up production, reduce customer complaints. 


PLA-MOR BOWLING ALLEYS, KANSAS CITY, MO. 
WHY POWER GROOVES? To provide Pla-Mor lanes 


with a revolutionary, glare-free lighting system—supericr to 
that in any other bowling center. 


same time. Call your local General Electric Large 
Lamp salesman right now and let him explain the 
whole Power Groove story to you. Or write: 
General Electric Co., Large Lamp Dept. C-839, 
Nela Park, Cleveland 12, Ohio. 


Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 


. AUGUST, 1958 





with National Electric 
Xduct Junior, E.M.T. 


Only high ductile steel is used in the manufacture of Xduct 
Junior, E.M.T. The result—you can make bends easily 
without using excessive pressure. In addition, you'll find 
that properly handled, Xduct Junior does not flatten and 
the tight finish will not flake or crack. Good bending is just 
one Xduct Junior feature. You also get— 


Easy Fishing—Xduct Junior has a baked-on inside 
coating of aluminum enamel that holds friction between 
conduit walls and wires to a minimum. 


Corrosion Protection— National Electric's 
revolutionary process of electrogalvanizing deposits pure 
zinc uniformly over the entire outside surface of the E.M.T. 
. . . assures high resistance to corrosion. 

If you’re looking for fast installation and complete wiring 
protection, try National Electric Xduct Junior on your 
next job. 


A screwdriver is all you need with 
National Electric E.M.T. Fittings 


The outstanding holding action of these fittings 
is obtained when the patented embedding screw 
is driven home in the tubing wall. Actual tests 
prove the connection is a vibration-proof bond 
that won't break or loosen unless the screw is 
purposely released. 


Patent No. 2,455,180 


For Dependable Pathways of Power 


National Electric Products Corp. 


NATIONAL PITTSBURGH 22, PENNSYLVANIA 
SALES OFFICES LISTED UNDER 


Bennett Assvviates, Inv. 


Sales Offices and Warehouses in Principal Cities 
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CFI® means “Comfort For Industry.” True to their name, DAY-BRITE CFI-10 fixtures— mounted 22 feet above the floor on 
50-foot centers — furnish up to 40 footcandles in this warehouse area at the GENERAL ELECTRIC APPLIANCE CO., Grand 
Rapids, Mich. HARLEY, ELLINGTON & DAY, Detroit, Architects; CLEMENT ELECTRIC CO., Grand Rapids, Electrical Contractor. 


DAY-BRITE LIGHTING 
and MONEY-SAVING EFFICIENCY 


go together... 


For General Electric: 


There’s no place here where appliances and parts 
can hide. High-level comfort lighting with Day- 
Brite fixtures wipes out shadows. . . helps General 
Electric capitalize fully on the cost-cutting features 
designed into this modern facility. 


For Contractors: 


Day-Brite fixtures can mean the difference between 
a profit or a loss on a job. Factory pre-assembly of 
Day-Brite equipment, practical packaging, and 
simplified hanging and wiring pay off BIG when 
minutes are counted in dollars. 


For the whole story on how Day-Brite installation economies can boost your profits, 
call your Day-Brite representative listed in the Yellow Pages. 








oY 


G-E insists on comfort lighting . .. gets 120 footcandles on 
desk tops with DAY-BRITE PARALOUVER® TROFFERS. 


DAY-BRITE LIGHT STRIP with Alzak aluminum reflectors 
provide minimum of 40 footcandles in Service Dept. 


Two rows of DAY-BRITE CFI-25L fixtures, suspended with 
A-J adjustable hangers, are used in Parts Dept. office. 


DECIDEDLY BETTER 


DAY-:-BRITE 


Day-Brite Lighting, Inc. 
6248 N. Broadway, St. Louis 15, Mo. 
Day-Brite Lighting, Inc., of Calif. 
530 Martin Ave., Santa Clara, Calif. 


DAY-BRITE...the Contractor's Choice 





A Look at the Record 


with GEORGE A. DENNER 
Mgr. Construction and Engineering 
Clement Electric Co., Grand Rapids, Mich. 


“‘We keep our own records on installation costs and do 
a complete detailed take-off in preparing estimates for 
every job. 


“Our figures show that Day-Brite fixtures go up faster, 
easier and with lower labor costs. And there are no costly 
comebacks. Customer complaints after the installation of 
Day-Brite equipment are practically unheard of. 


“Tt wasn’t until I visited the Day-Brite plant in St. Louis 
that I fully understood the reason for our fine experience 
with Day-Brite fixtures. The pride that the people at 
Day-Brite—everybody from the head of the firm down to 
the shipping clerks—take in the quality of Day-Brite 
products impressed me tremendously. 


‘‘No wonder Day-Brite fixtures look so good to us... 
both on the job and in our records.” 


NATION'S LARGEST MANUFACTURER OF COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 





Another important installation of 
SORGEL dry-type transformers and substations 


This time in the modern LOUIS ALLIS plant in Milwaukee 
where the renowned ss motors are built 


In this newest addition to the Louis Allis plant, 
the economy of high voltage efficient distribution 
was achieved with 13,200 volt distribution to 
three 1000 Kva and one 500 Kva substations, 
installed at various load centers. 


These substations, equipped with SORGEL 
dry-type transformers, are so compact that they 
could be installed on balconies, thus gaining more 
floor space available for production. 

This installation saved the Louis Allis Co. 
thousands of dollars over a low voltage distribu- 
tion system, and provided them with the effi- 
ciency that only a high voltage distribution can 
provide. 


Sales engineers in principal cities. 


Again the ingenuity of the principals and en- 
gineers, combined with SORGEL expert engineer- 
ing, resulted in a most modern, flexible, space- 
saving and efficient electric distribution system. 

Consulting Engineers — Klug & Smith Co. 
Electrical Contractors — Uihlein Electric Co. 
Electrical manufacturers are in a position to judge 
the quality of electrical equipment — that is why so 
many use SORGEL dry-type transformers in their 
plants and with their product. 

These quiet SORGEL dry-type or Askarel-cooled 
transformers are available with any make or type of 
switchgear, and from any switchboard manufacturer 
in all ratings up to 10,000 Kva and 15,000 volts. 


40 years’ experience in the development 


6ORGCE, 


Transformers 


Consult the classified section of your 
telephone directory or communicate 
with our factory. 


manufacturing and application 


o] transformers 


SORGEL ELECTRIC CO., 836 West National Avenue, Milwaukee 4, Wisconsin 
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REE! 


THE ONLY PRACTICAL 
ON-THE-JOB TAPE CUTTER’ 
IN THE INDUSTRY 








e GET A QUICK, CLEAN CUT 
e STOP WASTING TAPE 
e END FUMBLING FOR NEXT CUT 


with every 66° roll of 


SLIPKNOT «7 PLASTIC TAPE 


vatented. Write for free sample on your letterhead 


ec’ T PLYMOUTH RUBBER COMPANY, INC. 


, TAPE fy Makers of SLIPKNOT FRICTION TAPE 
\, ty DIVISION 15 CANTON, MASSACHUSETTS 





KILLARK FITTINGS USED IN NEW 
Nm M. 


co wate | 


— —) =e = 
tia * 








Mike Roth of Roth Electricians, Electrical 
Contractor, and Howard G. Parker of Parker 
Engineering & Construction Company, inspect a 
battery of Killark push-button and pilot light units 
of the explosion-proof type. 


a. 2XPLBM Pilot Light and Push-Button 
Station 


b. XTB Conduit Body 


ELECTRIC MANUFACTURING COMPANY | 


Vandeventer and Easton Aves. St. Louis 13, Missouri 








~~ 


UNION OIL DISTRIBUTION TERMINAL 


Where Peak Safety... Maximum Durability 
... Minimum Maintenance Are Necessary 


The entire plant and facilities of this Terminal installation at 
Richmond, California, were designed and constructed by the 

Union Oil Company of California under the direct supervision of 
Howard G. Parker, now President of the Parker Engineering & 
Construction Company. They recognized the need for permanence 
and safety on the job. So they called for the high-quality and high- 
level performance found in Killark fittings and fixtures: non-sparking 
safety ... non-rusting, non-corroding durability .. . and 

high strength of Killark’s exclusive Alumalloy construction. 


Surrounding Parker and Roth is further evidence of Killark stand-by 
safety ... again, a control panel of push-button stations (center, 
foreground), with Killark fittings bringing conduit to them. 


a. EY Conduit Fitting 
b. 2X PLBM Pilot Light and Push-Button Station 


Safe, efficient light that also offers strength on the 
job and complete freedom from rust or corrosion 

these are the features offered by the Killark 
Explosion-Proof fixtures shown here. The new 
Series ‘“‘H”’ fixtures have been designed to provide 
even greater lighting efficiency (with auxiliary 
reflector) and greater safety (with unique air-cooled 
operation and more rugged body-construction). 


a. HXGSD Explosion-Proof Fixture 
b. GECTT Junction Box 


The need for rugged, heavy-duty performance is clearly 
shown in this electrical installation. Included in the 
day-in-day-out demands of this job can be seen many 
Killark fittings and fixtures—from small union fittings 
to husky junction boxes. 


a. UM Union 

b. EY Sealing Fitting 

c. GRD Junction Box (with sealing cover) 
d. XPBM Push-Button Station 

e. XLB Conduit Fitting 

f. VA-210G Vapor-Tight Light Fixture 


vi 


KILLARK REPRESENTATIVES 


a ae, Me Loyd, Inc., 69 Mills St., N. W. DALLAS—Geo. E. Anderson Co., 1901 Griffin St., MINNEAPOLIS—Harry P. Smith Co., 826-27 Andrus 
Atlanta 8, Geo Dallas 2. Texas Bidg., eta penpene 2, Minnesota 

BALTIMORE—Leo. *. McCourt Co., 11 West 25th St., — ER—Kenneth B. Schumann Co., 1073 Galapago NEW YORK CITY—W. J. Wickenheiser Co., 600 West 
me re 18, Maryland t.. Denver 4, Colorado 18ist St., (Room 22) New York City 33, New York 

TON—Electrical a inc., 49-51 “D” St., DETROIT Riechor Electric Sales Co., 8319 Mack Ave., PHILADELPHIA—Harry G. Anschuetz Co., 2014 

“ae 27,_ Massachu Detroit 14, Michigan Chancellor St., Philadelphia 3, Pennsylvania 

BUF F ALO—Eberhardt Electric Sales, 278 Johnson St., KANSAS city—Wm. B. Terry Grpastnation, 616 W. PH — NIX—Kenneth Anderson Co., c/o Mr. Melvin C. 
Buffalo, New York 26th St., Kansas City 8, Mis ssour 422 S. 7th Ave., Phoenix, Arizona 

CHICAGO—Jack L. Rowe & Ted H. Rowe, 2039 W. LINCOLN—wW. C. McConkie, 2467 Park Ave., Lincoin, PITTSBURGH—Crescent Sales Co., iInc., 4830 Me- 
Jackson, Chicago, III. Nebraska Knight Bend. Pittsburgh 9, Pennsylvania 

CINCINNATI—Arthur L. Ehlers Co., 1031 Meta Drive, LOS ANGELES—Kenneth Anderson Co., 123 South SAN FRANCISCO—F. M. Nicholas Co., 714 Harrison 
Cincinnati 37, Ohio Myers St., Los Angeles 33, California St.. San Crandon, California 

CLEVELAND—Lusty-Thomson Co., 2140 Hamilton MILWAUKEE—Martin-Gaertner Sales ine., 1108 SEATTLE—Northwestern Agencies, inc., 4130 First 
Ave., Cleveland 14, Ohio North Third, Milwaukee 2, Wisconsin Ave., South Seattle 4, Washington 








EVERY FEATURE 

YOU WANT! 

in the NEW PsS 3-WIRE 
DUPLEX GROUNDING OUTLET 


with pressure terminals 


The new P&S No. 5222 3-wire grounding outlet 
with pressure terminals combines all the features 
you'd ever want in a three-wire grounding outlet. 


No. 5232 
BROWN 


Designed for industrial, commercial and home use, 
this new grounding outlet is easy to install, saves ; 
wiring time and has the long-lasting quality you "No. 5232-1 

“an gaa IVORY 
expect in P&S devices. 








For use with No. 12 and No. 14 solid wire. 
Pressure terminals clearly identified for black 
and white wires — simply strip wires and insert Bs 
in proper holes. ~, WIRE HOE 
High quality bronze springs hold wires securely @ Insert wire in 
and prevent loosening from vibration. wire holes—just a 

¢ Built-in wire slots firmly position inserted wires. firm push and 
Bronze contacts with rounded surfaces assure ee 
trouble-free insertion and withdrawal of cap chored securely. 
blades. 
Recessed strip gage for quick, accurate stripped 
wire length. 

¢ Meets Federal specifications WR - 00151b. 





e Wide release 
slot permits loop 
wiring. 


Available in brown with one green binding screw 
(No. 5222) or with two screws (No. 5232), or in ivory 
with one screw (5222-1) or two screws (5232-1). 


Why not try 5222 and 5232 and convince yourself? For 
free catalog sheet write Dept. ECM858. 


PASS € SEYMOUR, INC. 


SYRACUSE 9, NEW YORK 
60 E. 42nd St., New York 17, N.Y. 1440 N. Pulaski Rd., Chicago 571, Ill. 
In Canada; Renfrew Electric Limited, Renfrew, Ontario 


MAKE THE COMPLETE JOB COMPLETELY P&S 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . AUGUST, 1958 





Aeyarateel| 


57TH YEAR © AUGUST 1958 Construction 
relate Maateliatccate lites 





Resist Cutbacks 


The construction industry is evidently weathering the recession 2t a 
high level of business volume. The statistics for the first half of 1958 
show total new construction volume running along at about the same 
pace as the comparable period of 1957. Department of Commerce statis- 
ticians foresee no radical change during the last half of this year. Contract 
award indexes reached record highs in mid-year, indicating that a con 
tinued high level of new construction activity may be expected for six 
to eighteen months ahead. 


Our own electrical construction industry volume can be expected to 
follow about the same trends, winding up the year about even with 1957 
or possibly a little ahead. In this relatively favorable prospect, there are, 
however, side effects of the recession threatening to set back progress in 
electrical system design. Vigorous efforts toward cost cutting through 
reduced design standards and elimination of immediately “expendable” 
features are the order of the day. 


Cutting back on current outlays for construction by arbitrary percentage 
or amount, without heed to future consequences, becomes fashionable 
in a recession period. And electrical systems in which provisions for 
future load growth and modern lighting techniques are the essence of 
good design, are particularly vulnerable to short-sighted economies. Since 
installed costs of electrical work are relatively inflexible, such arbitrary 
cuts must be taken out of design and function. 


Electrical installations now on the drafting boards won’t be in place 
until well along in 1959. Some may not be in use much before 1960. 
They will still be relatively new in 1965. ‘They should be functioning 
adequately and satisfactorily in 1975 and beyond. ‘Thus arbitrary econo 
mies in electrical system design which may look prudent in the context 
of this moment may be costly built-in early obsolescence in the context 
of the normal life of the building which the system is expected to serve. 


We can take much confidence for the future from the good showing 
of electrical construction work during a trying and, in many areas, serious 
setback in American industry. We must, nevertheless, redouble our 
efforts to guide our customers toward accepting the best of modern elec 
trical systems in their current building plans in terms of long-range values. 
Such systems will be serving commerce and industry efficiently and eco 
nomically long after the temporary troubles of the first months of 1955 


are gone and forgotten. 
bm. WY Ptmact— 


























Power distribution systems that can effectively handle future demands sentatives 


will work with you and your customers in the selection 
are the surest way to avoid latter-day costs. Local Graybar Repre- 


of wiring and equipment to meet today's needs . . . and tomorrow's. 


Your customer is building a new plant or planning to expand present 
facilities. You want to install an electrical system that will satisfy 
today’s needs yet provide the greatest flexibility for future growth. 
Calling Graybar is the easiest way to avoid electrical obsolescence, costly 
rewiring, and plant engineering problems at a later date. 
A Graybar Inside Construction Specialist will review the require- 
ments with you and your customer. From broad experience he can ' 
9 a ° An enclosed bus system is to- 
suggest new methods and recommend modern wiring techniques. He duts cna cies wed a 
can advise in the selection of the latest products available and help atestites! dition ti tes- 
determine a power-distribution system that will serve present, near- bility and economy are fully 
future and long-range expansion demands. explained in this illustrated 
booklet. If you are located in 
Over 130 Graybar locations are ready to serve you with complete the U. S., or its possessions, 
catalog and quotation information to help you work out job costs and write us for your free copy. 
specifications — for lighting, power, control, ventilation, communica- 
tions as well as wiring. 
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- GraybaR ~- 


GRAYBAR ELECTRIC COMPANY, INC., 420 LEXINGTON AVENUE, NEW YORK 17, NEW YORK, IN OVER 130 PRINCIPAL CITIES 





Electrical 
Ornish 
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Jet Liner 


Piant Wiring 


ROLL-OUT OF FIRST DC-8 plane from new Douglas plant in Long Beach took place in April of this 
year. This commercial skyliner is a 174-passenger 4-jet giant that, next year, will span the country 
on schedules of less than five hours. Size of plane and clearance of hangar-type doors can be 
appreciated by noting comparative size of people who assembled to witness this milestone of 


aviation progress. 


How efficiency, service continuity, flexibility and safety gov- 


erned the selection of major electrical components in the $20- 


million California industrial plant where Douglas Aircraft is 
presently assembling 4-jet DC-8 commercial planes. Electrical 


installation was by Newbery Electric Corp. 


from coast to coast in commer- 

cial jet skyliners operating on 
time schedules of less than five 
hours. These planes already are be- 
ing tested, while selected pilots 
have been amassing knowledge and 
experience for several years in 
order to safely handle this newer, 
faster medium of air transporta- 
tion. And, in Long Beach, Calif., 
the first industrial plant in the na- 
tion to be constructed for the ex- 


\ Be year air travellers will fly 


By H. P. Scott 


clusive manufacture of commercial 
jet transports is now mass-produc- 
ing 118-174 passenger 4-jet sky 
giants designed to better serve an 
air-minded public. 

By all standards this plant is im- 
pressive. Of insulated hangar-type 
construction, it measures over 1100 
ft in length; incorporates produc- 
tion bays having widths of 160- and 
200-ft; has roof-truss clearances 
of 40- and 50-ft; represents an in- 
vestment of over $20-million, and 


covers an area of 1,143,000 sq ft. 

Electrical facilities in this new 
building are likewise impressive, 
for distribution through the plant 
(as far as load-center substations) 
is at 114-kv; 12 power centers have 
combined ratings of 12,800-kva; 22 
acres of assembly areas are illumi- 
nated by 5767 400-watt mercury- 
vapor lamps in hibay prismatic re- 
flectors; bridge cranes include a 
24-ton underslung unit having two 
12-ton cab-operated trollies, while 
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a listing of motorized equipment 
includes such items as a 2300-volt 
450-hp refrigeration unit and two 
300-hp air compressors. 


Design-Influencing Factors 


Factors influencing design of this 
installation naturally included eco- 
nomic considerations of initial 
cost. In addition, they considered 
present and future adequacy, flex- 
ibility, service continuity, simplic- 
ity, safety (to equipment and per- 
sonnel alike), permissible voltage 
variation, desirable voltage levels, 
regulation, operational efficiency 
and provisions for facilitating sub- 
sequent maintenance assignments. 

These were all considerations 
that involved comparisons, alterna- 
tives and selective judgment. For 
example; system simplicity would 
admittedly reduce first costs, could 
conceivably be easier to maintain 
and provide reasonable insurance 
against breakdowns and electrical 
outages. However, even brief shut- 
downs could result in major losses 
of production, manhours and ma- 
terials. Furthermore, even minor 
changes in plant layout or in oper- 
ating plans could entail major sys- 
tem revisions if inherent flexibility 
did not exist. These were some of 
the factors that were weighed be- 
fore a final decision was made. 


. Pes. 
<a 7 4 


PF. | 





STRUCTURES SECTION of plant is il- 
luminated to average intensity of 
60-70-fe by 400-watt mercury-vapor 
hibay luminaires positioned 40-ft above 
floor level in approximate |1- by 15-ft 
spacing pattern 
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Similarly, alternatives of design 
involved questions pertaining to 
radial vs loop distribution arrange- 
ments, single- vs double-end sub- 
stations, extent and placement of 
breakers. Other comparisons per- 
tained to the specification of 
primary service switchgear, dis- 
connects and _ selector switches, 
distribution switchgear, transform- 
ers and feeders. 

Many of these decisions were in- 
fluenced by cost estimates, such as 
those presented in accompanying 
graphs. For example, at the time 
the economic studies were begun 
in 1956, it was evident that (con- 
sidering 114-kv-480/277-volt trans- 
formers, unfused primary discon- 
nects and main secondary breakers 
of various capacities), as the total 
capacity and cost of power load 
centers increased, the cost-per-kva 
of capacity decreased. As _ indi- 
cated, this rate of decrease was 
relatively sharp below the 1000-kva 
mark but it levelled out beyond this 
point, indicating that the use of 
1000- and 1500-kva load centers 
would have economic advantages 
over units of lesser rating. 

Another graph _ containing 
plotted data indicated that, al- 
though the cost-per-ft of 114-kv 
and 4160-volt primary feeders in- 
creased as amperage was raised 
(considering three rubber-insulated 
shielded single-conductor feeders 
in rigid conduit and using NEC 
permissible values), the costs-per- 
ft on a capacity basis levelled out 
beyond the 150-amp line. In like 
manner it was indicated that, al- 
though the cost of 480/277- and 
208/120-volt secondary feeders sim- 
ilarly increased with amperage 
(considering 4 RH-RW single con- 
ductors in conduit), their costs in- 
dicated considerable constancy 
when related to total kva-carrying 
capacity at a given voltage. 


Economic Analysis 


In designing the electrical sys- 
tem for the Douglas DC-8 plant, 
these and numerous other economic 
studies were made on the basic 
premise that the plant would cover 
approximately a million square feet 
and that the required overall elec- 
trical capacity would approximate 
12,000-kva. 

As indicated by the two accom- 
panying Tables, these studies con- 
sidered loop as well as radial pri- 
mary systems with substations 
located at floor level as well as at 


the height of the roof trusses. 

In referring to these Tables it 
should be borne in mind that the 
figures pertain only to this particu- 
lar plant and only to specific local 
conditions related to its construc- 
tion. The overall cost percentages 
given apply merely to the indicated 
scope; not to the total cost of the 
entire secondary distribution sys- 
tem in the plant. 

Within these limits, however, the 
tables reveal several interesting 
relationships between design pre- 
cepts and installation costs. 

On the basis of this type of an- 
alysis, the designers removed all 
main switchgear, load centers and 
substation equipment from produc- 
tive floor space; locating four load 
centers high above the Structures 
area at truss level, then 3 more sim- 
ilarly-based units above the Final 
Assembly division, three load cen- 
ters plus a 2400-volt substation in 
penthouses located along the junc- 
tion line between these two main 
areas, and one ground-based load- 
center located outside of the plant 
proper near painting and testing 
centers. 

Of these 12 power centers, the 
unit providing 2400-volt power (for 
motors in the 300- to 450-hp range) 
is rated for 1000-kva; nine centers 
supplying 480/277-volt power (for 
mercury lighting and motors down 
to 4-hp) have combined ratings of 
11,000-kva (five at 1000- and four 
at 1500 kva), while two smaller 
load centers (a 500- and a 300-kva 
unit) provide 120/208-volt for gen- 
eral incandescent lighting, motors 
rated at 4-hp or less, and receptacles. 
Additional low-voltage power is also 
provided by local air-cooled dry- 
type single- and 3-phase transform- 
ers having either 2- or 3-wire 
primaries and either 3-wire 120/ 
240-volt; 3- or 4-wire 120/208 volt 
secondaries. All load-center trans- 
formers are Askarel filled, while all 
secondary breakers are drawout 
types. 

Primary power is presently de- 
livered at 114-kv. This primary 
power (from an 800-amp bus struc- 
ture in the main switchgear center 
to the 12 load centers) is carried 
through feeder switches (each 
fused for 150-amps), then overhead 
via three single-conductor cables in 
thick-wall galvanized conduits. 
From the bus structure of the 
utility-supply station to the plant 
building line, primary power is car- 
ried via underground ducts, then, 
via adapters, through large-radius 
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FINAL ASSEMBLY area, with truss clear- 
ance of 50 ft, is lighted by same fixture 
as that used in Structures section. Main- 
tenance, however, is from catwalks that 
bisect each 60-ft truss interval. 


TABLE |. Preliminary Estimated Electrical Construction Cost Apportionment 





1,000,000-SQUARE-FOOT INDUSTRIAL PLANT 
PERCENTAGE OF TOTAL COST FOR VARIOUS SYSTEM COMPONENT 


12,050 Kva 12,550 Kva 
Basic Alternative 1 
Floor-mounted 


12,050 Kva 
Alternative 2 


11,300 Kva 
Alternative 3 


SYSTEM COMPONENTS 


Loop Primary, 
Truss-mounted 
Transformer, 


Transformer. 
Otherwise similar 
to Basic 


Radia! Primary, 
Truss-mourted 
Transformer, 
11.5 Kv 


Radial Primary, 
Truss-mounted 
Transformer, 
4.16 Kv 





Service Circuit Breakers 


Primary Loop Feeder or Radial Feeders 


Primary Loop Circuit Breakers or 
Main Fused Switchgear 

Primary Fused Selector Switches or 
Disconnect Switches... . 
Transformers. . 

Main Secondary Breakers. 

Floer Area for Substation... ... 


Excess Secondary to Load Centers... . 


TOTALS 


9 
0 


0 


5.8 
9.9 


100.0.. 


100.0 


(Percentages apply only to indicated scope of this study; not to total cost of entire secondary distribution system installed.) 








TABLE Il. Preliminary Estimated Electrical Construction Costs 





SYSTEM COMPONENTS 


1,000,000-SQUARE-FOOT INDUSTRIAL PLANT 


12,050 Kva 
Basic 
(Loop Primary, 
Truss-mounted 
Transformer, 
11.5 Kv) 


TOTAL INSTALLED COST 


12,550 Kva 
Alternative 1 
Floor-mounted 
Transformer. 
Otherwise similar 
to Basic 





Service Circuit Breakers 

Primary Loop Feeder or Radial 
Feeders. . 

Primary Loop Circuit Breakers or 
Main Fused Switchgear 

Primary Fused Selector Switches or 
Disconnect Switches 

Transformers... . ; 

Main Secondary Breakers... 
Floor Area for Substation... . 
Excess Secondary to Load Centers 


TOTALS. . 


..$ 24,000 
103 ,000 
144,000 


57,600. . 


- 206,000. .. 


50,000. . 

31,700... 

12,600. . 
. $628 , 900 
(170 per cent) 


$ 24,000 
125,700 
228 ,000 


. 91,300 
. 225,500 
58 , 400 
61,500 
23 , 900 


$838,300. . 
(226 per cent) 


12,050 Kva 
Alternative 2 


Radial Primary, 


Truss-mounted 
Transformer, 
11.5 Kv 


$ 24,000 


41,000 
21,600 


28 , 800 
206 , 000 
50,000 
31,700 
12,600 


$415,700 
(112 per cent) 


11,300 Kva 
Alternative 3 
Radial Primary, 
Truss-mounted 
Transformer, 
4.16 Kv 


$ 32,000 
51, 500 
15,200 


19,800 
162,000 
50,000 
27 ,000 
12,600 


. .$370, 100 
(100 per cent) 


Costs apply only to indicted scope of this study; net to entire secondcry distribution system installed in the plant.) 
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MAINTENANCE PLATFORMS atop travelling bridge cranes 
convenient 
Two-lamp ballasts are re- 
motely gang-mounted in groups of 22 units each. 


in Structures section provide safe 
relamping and cleaning fixtures 


SINCE TWO ROWS of luminaires are equi-spaced between 
fixtures are only 7V2-ft from catwalk 


successive trusses, 
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centerlines. And, since hibay units are chain-suspended, they 


may be easily swung to walkway for relamping. 


conduit sweeps and vertical risers 
to potheads and unfused 600-amp 
disconnects related to the unitized 
metal-enclosed main service switch- 
gear located at penthouse level. To 
insure continuity of power, these 
primary supply feeders are in du- 
plicate; feeders consisting of 3- 
single-conductor 600MCM shielded 
varnished-cambric insulated lead- 
covered cables. 

As to the underground section of 
the supply system, ducts are 5- 
in.-diam asbestos-cement, water- 
proofed at joints and encased in 
reinforced concrete envelopes that 
provide a 3-in. covering on all sides 
and that separate ducts from each 
other by 2 in. Ducts are buried at 
least 24 ft below ground level; are 
sloped towards MHs (which in turn 
are sloped to floor drains), while 
conerete casings are colored red 


68 


(created by the addition of mineral 
iron oxide to the basic mix) to 
plainly identify these high-voltage 
lines in the event that they are un- 
covered at a later date. Prior to 
pulling in primary cables, ducts 
were cleared of burrs with man- 
drills and, in the case of two now- 
empty spare ducts, steel drag-lines 
were installed and left for the pos- 
sible future pulling-in of additional 
feeders if required. 

Secondary distribution from load 
centers to 68 distribution panels (50 
of which are located at truss level 
along catwalks) is primarily via ca- 
ble in conduit, although considera- 
ble 480-volt circuiting at truss level 
(from panels and JBs to dry-type 
transformers and heater fans) 
also carried via square removable- 
cover ducts run along these same 
catwalks. 


is 


100 


200 300 400 
Amps 


500 


INSTALLED SECONDARY FEEDER COSTS 


Secondary power used on the as- 
sembly floors is carried initially 
through steel-covered 12- by 12-in. 
floor trenches on 60-ft centers; 
connections to trenches from over- 
head supply points being estab- 
lished at the bases of structural 
columns, where lighting control 
panels, power distribution panels 
and power receptacles for both 120- 
and 480-volt use are likewise situ- 
ated. 

To carry power 
sure as well) from floor trenches 
to local work areas, conduit 
branches are mounted on semi-per- 
manent pipe racks which are plainly 
identified by yellow color-coding. 


(and air pres- 


Coding and Identification 


Color coding is also practiced for 
the identification of voltage levels 
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DETAILS OF SUSPENSION vary in the two main areas of the 
plant. For example, in Final Assembly section units are chain 
suspended; lateral wiring between fixtures is via 212-in. 


threes below walkout railing. In Structures section fixtures 
are mounted directly from hickeys located inside 4-in. square 
ducts; bracing is by means of angles extending to parallel 


square ducts; sway bracing is by means of conduit that car- 
ries wiring to catwalks where 2-lamp ballasts are grouped in 


trusses, and ballasts are gang-mounted in groups of 22 above 
handrails of catwalks located remotely along sides of this area. 


of switchgear: black lettering be- 
ing painted on a white background 
to indicate voltages between 120- 
and 277-volt; painted on a yellow 
background to identify 440- and 
480-volt, and painted on a red back- 
ground to warn personnel of 2300 
volts. 

Identification of switchgear also 
employs the use of numbers and 
letters. For example, substations 
are numbered 1, 2, etc.; substation 
sections are lettered A, B, etc.; 
switches in cubicles are numbered 
from top to bottom as 1, 2, etc.; 
sub-switches related to these cubi- 
cles have a prefix of S, while sub- 
switches have a double prefix 
SS. This system would therefore 
identify Substation No. 1 as “Sub 
1”; Section A in this substation as 
“Sub 1A”; Switch No. 3 in this 
section as “Sub 1A3”; a sub-switch 
related to this cubicle as “Sub 
1SA3”, and even a further-removed 
cascade switch as “Sub 1SSA3”. In 
this manner, all switch enclosures 
throughout the plant are positively 
identified as to the chain-of-control 
to which they are related. Also, 
for maintenance and repair pur- 
poses, this identification system 
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provides a means for positively list- 
ing physical and electrical charac- 
teristics as well as the physical 
location of equipment within the 
plant itself. 

Illumination for the two major 
production areas (a 134-acre 40-ft- 
clearance Structures and 10-acre 


50-ft-clearance Final Assembly 
division) is provided by a total of 
5767 prismatic hibay reflectors 
supported by rod hangers and 
swivel connectors which are 
clamped to roof purlins. The 400- 
watt mercury-vapor lamps con- 
tained therein (together with re- 
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PRIMARY DISTRIBUTION is at 11 Y2-kv; being brought into plant from remote utility 
supply point via twin underground shielded VCL feeders, then carried overhead from 
main switchgear to truss-mounted substations and power centers by cable in conduit. 
As noted, station 3 provides 2400-volt power for operation of motors in 200-hp-and-up 
class, nine power centers step current to predominant utilization level of 480/227- 
volt, while two units of smaller ratings provide 208/120-volt for incandescent light- 
ing, receptacles and motors rated at a third-horse or less. 
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TYPICAL POWER CENTER is located 
high above assembly floor on elevated 
platform reached by catwalks stretching 
out from centerline of building. Unit con 
sists essentially of primary disconnect, 
Askarel-filled transformer and dead-front 
totally-enclosed drawout switchgear. Pri 
mary power at |1 2-kv is delivered from 
main switching station to each load-center 
station via three single shielded VCL con- 
ductors contained in 4-in. conduit 


lated ballasts) constitute a lighting 
load of over 2500-kw, i.e., slightly 
over 24-w/sf. 
Lamps used are 
mogul-base R52 color-improved 
“white” lights having rated eco- 
nomic lifespans of 6000 hours and 
mean light outputs of 17,000 
lumens. Spaced on an approximate 
pattern of 12- by 15-ft; these lamps 
produce approximately 60 to 70 
footcandles at floor levels. 
Reflectors are heavy-duty units 
with spun-aluminum covers, tripod 
hangers and aligning rings, while 
related ballasts are enclosed 2-lamp 
277 /254 - volt auto - transformers 


reflector-type 


COMBINATION STARTERS for 2300-volt air- and refrigera- 
tion-compressors (with combined ratings over 1000-hp) are 
contained in free-standing totally-enclosed assembly in cen- 
tral boiler and air-conditioning room. Overhead feeder (rising 
along column) connects cubicle with 1000-kva 2300-volt sub 
station located directly above in penthouse. 


having 90% PFs and 
line-currents of 3.7 amps. 

In the Structures section, re- 
flectors are secured to rod hangers 
by means of flexible hickeys which, 
in turn, are confined within con- 
tinuous horizontal runs of 4- by 4- 
in. ducts that carry circuit wiring 
to gang-mounted ballast locations 
(see sketch). Ducts are sway- 
braced (via angle-iron struts on 
16-ft centers) to the roof trusses 
they parallel. Ballasts are grouped 
(22 to a bank) atop the railing of a 
catwalk that Lisects this entire 
area. Catwalks, however, do not 
extend out over the area with any 
regularity, therefore relamping, 
cleaning and maintenance of fix- 
tures is performed from atop 
travelling bridge-cranes serving 
this mammoth section of the plant. 

In the Final Assembly area, re- 
flectors are chain-suspended from 
hanger rods that pass completely 
through the horizontal duct runs, 
and which are secured to same by 
locknuts. In this section, catwalks 
bisect each 60-ft truss interval and, 
since two rows of lighting fixtures 
are equi-spaced within these same 
truss gaps, no fixture is more than 
74-ft from the centerline of a walk- 
way. As a result, fixtures can be 
pulled to walks for relamping. 

In this area ducts are sway- 
braced by means of lateral con- 
duits (secured to catwalk railings) 
that carry circuit wiring between 
ducts and the 2-lamp ballasts 
which, in this case, are gang- 
mounted in 3s below handrails. 

In both of these large high-bay 
sections, ballasts are connected to 
the 36-circuit panels (likewise 


operating 


mounted along catwalks), while op- 
eration of lighting is in large 
“blocks” via truss-mounted relays 
and column-mounted pushbutton 
stations remotely positioned 4-ft 
above floor level of these assembly 
areas. 

Mercury lamps (1000-w as well 
as 400-w) are likewise used for ex- 
terior floodlighting purposes; bal- 
lasts so-related being enclosed 
single-lamp 460-volt units, and re- 
flectors being polished aluminum 
assemblies having various beam 
patterns. 

Lighting for office space is con- 
ventional fluorescent, while illumi- 
nation for other functional areas is 
provided by filament lamps. 

Electrical equipment related just 
to the heating and cooling of this 
million-sq-ft plant is understand- 
ably extensive, for these combined 
systems include a 2300-volt 450- 
hp refrigeration unit and two 300- 
hp air compressors; 20 440-volt 
pump and fan motors rated be- 
tween 40- and 10-hp (for boiler 
circulation, makup and blowers; 
system circulation, fuel oil pres- 
sure, etc.), plus hundreds of smaller 
motors (from 10-hp down to frac- 
tionals) related to heater fans in 
truss areas of the plant, exhaust 
units and the like. Much of this 
equipment is monitored and oper- 
ated from a central boiler-control 
board. 

Credit for the overall design of 
the plant, heating and electrical 
systems goes to Holmes & Narver, 
Inc., Engineers-Constructors (P. E. 
Larson, Chief Electrical Engineer) , 
while credit for installing belongs 
to the Newbery Electric Corp. 


POWER TOOLS by the hundreds are used at the Douglas 
plant to facilitate assembly of DC-8 fuselage and wing com- 
ponents . Note that general-area highbay mercury-vapor light- 
ing is here augmented by local cage-protected fluorescent 
striplights located beneath work scaffalds and inside partially~ 


assembled cabin of plane. 
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TYPICAL EXTERIOR work center in painting and electronic 
check-out area (1 of 9 units served from 1500-kva Substation 
7) includes two 100-amp and three 60-amp 4-pole 3-wire 
440-volt spring-door receptacles on rear of raintight cubicle, 
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ELECTRICAL EQUIPMENT mounted on columns at catwalk 
level includes typical grouping of 45-kva dry-type 3-phase 
480/120-volt transformer with built-in circuit breaker, com- 
bination breaker magnetic starters for heater fans, load center 
with 8 plug-in 20-amp breakers, and square 8-in. duct along 
catwalk to contain circuiting related to 480-volt power supply 
Vertical conduits descend to... . 
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also a 7Y2-kva single-phase dry-type transformer that sup- 
plies 120-volt power through a 12-circuit panel and six 
10-amp 3-pole 3-wire twist-lock receptacles on either side 
of the enclosure. 


be 
Bes 


FUSED DISCONNECT SWITCHES for 480-volt receptacles and 
plugs, 120/208-volt 3-phase 4-wire panel and start-stop 
PBs related to heater combination starters mounted at column 
bases between flanges. Lateral distribution of 440- and 120 
volt power for electric tools, local lighting and motorized 
equipment used on assembly floors (as well as compressed air 
and telephone wiring) is carried in floor trenches as shown 
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FIG. 1—Reactor plant container and 
external shield. Electrical connections 
enter the chambers through leak- 
proof stop joints. 
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SECTION AA 


THE REACTOR PLANT CONTAINER AND EXTERNAL SHIELD 


Electrical Penetrations 
fo Reactor Chambers 


How power, control and instrumentation conduc- 


tors penetrate the pressure-tight steel containers of 


Shippingport Atomic Power 
Station achieved that year’s ob- 
jective of reaching 100% design 
electrical power output (60 Mw 
net). This is the nation’s full scale 
nuclear power plant and the first 


0): DECEMBER 23, 1957, the 


the nuclear plant at the Shippingport Atomic Power ee 


Station. 


By W. M. Hutchison, 


Westinghouse Electric Corporation 


to be developed, designed, and con- 
structed exclusively for production 
of civilian electrical power. Team 
effort was involved from the very 
start of the project at Shippingport. 
Initially, the team consisted of the 
Atomic Energy Commission, which 
sponsored tke project; Duquesne 
Light Company, which built the 
generation portion of the plant, 
contributed funds toward the nu- 
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clear development program, and is 
now operating the plant; and West- 
inghouse Electric Corporation, 
selected to design and develop the 
nuclear portion of the plant under 
contract with the Atomic Energy 
Commission. 

This Pressurized Water Reactor 
(PWR) Plant has been so designed 
that no plausible sequence of events 
could cause a release of hazardous 
quantities of fission products be- 
yond the site boundary. 


Plant Container 


As a part of these precautions, 
the nuclear portion of this plant, in- 
cluding all piping and components 
containing hot primary coolant, is 
completely enclosed within a four- 
chambered _ steel reactor. plant 
container (Fig. 1), ranging in thick- 
ness from 0.66 to 14 ins. The con- 
tainer is designed and sized safely 
to hold the steam pressure result- 
ing from a major rupture of the 
Reactor Coolant System and a rup- 
ture of the secondary side of one 
boiler. It has been conservatively 
-alculated that the maximum con- 
ditions which might result from 
such a rupture are an internal con- 
tainer pressure of 52.3 psig and an 
internal atmospheric temperature 
of 280 F. 

The reactor chamber which en- 
closes the reactor vessel is a spheri- 
cal shell, 38 ft in diameter, with a 
cylindrical top dome to accommo- 
date the height of the control rod 
drive mechanism. On both sides: of 
the reactor chamber is a cylindrical 
boiler chamber with hemispherical 
ends, 50 ft in diameter and 97 ft 
long. Each of these two chambers 
encloses two of the primary reactor 
coolant piping loops and their as- 
sociated equipment. The fourth, or 
auxiliary, chamber is a horizontal 
cylinder with hemispherical ends 50 
ft in diameter and 147 ft long. It 
houses the pressurizer and other 
auxiliary equipment. All these 
chambers are interconnected by sev- 
eral large-diameter ducts. Access 
to the container is provided through 
interlocking doors which protect the 
integrity of the plant container. 


Electrical Penetration 
Requirements 


Many electrical connections pene- 
trate the plant container. These 
include connections to the main cool- 
ant pump motors in the boiler cham- 
bers, to the pressurizer heaters in 
the auxiliary chamber, to the rod 


ELECTRICAL 


drive motors in the reactor cham- 
ber; connections for lighting and 
communication, for auxiliary 
motors, for valve operation, for 
valve position indication, for nu- 
clear and non-nuclear instrumenta- 
tion. There are approximately 3500 
individual wire penetrations at 
various voltages and current rat- 
ings. 

At appropriate locations on each 
of the plant container steel cham- 
bers, the manufacturer installed 
steel nozzles welded to the steel shell 
as shown in Fig. 2. Each nozzle is 
provided with four 2-in. or 3-in. 
threaded steel couplings, as shown. 
Within the plant container 2-in. or 
3-in. rigid steel conduit, carrying 
the electrical wiring, connects to the 
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nozzle pipe couplings and continues 
on the outside as a standard steel 
pipe to what has been termed a 
cable “stop joint”. This stop joint 
consists of an assembly of a pres- 
sure chamber and a stop joint plate, 
carrying hermetically sealed con- 
ductors, bolted together with a suit- 
able gasket to provide a complete 
pressure-sealed cable penetration. 
The stop joint serves as a cable 
splice chamber as well as a plant 
container pressure seal. 

The pressure chambers were 
fabricated by welding standard 6- 
in. or 8-in. weld neck flanges to a 
length of schedule 40 steel pipe and 
machining to form the complete 
nressure chamber assembly illus- 


trated in Fig. 3. All welding, ma- 


VOLTAGE 


FIG. 3—Typical low voltage stop joint assembly 
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terials, and workmanship were re- 
quired to conform to Section VIII 
of the ASME Boiler and Pressure 
Vessels, with welding performed by 
technicians qualified in accordance 
with Section IX of the Code. Be- 
fore installation, each completed 
chamber was closed by temporary 
covers on the open ends and hydro- 
statically tested to a pressure of 84 
psig in accordance with Paragraph 
UG-99 of the Code. It was the orig- 
inal plan to fill the pressure cham- 
ber with a thermoplastic compound 
after installation, and half-coup- 
lings and plugs were provided for 
that purpose. Later, the require- 
ment for filling was cancelled to 
avoid difficulty if it became neces- 
sary to disconnect wires. The 8-in. 
chambers are used for the 2400-volt 
cable stop joints which supply the 
main coolant pump motor circuits. 
The 6-in. chambers are used for all 
others. 


Stop Joint Types 


In addition to the 2400-volt stop 
joints referred to above, several 
different types of stop joint plates 
are used, including coaxial cable 
stop joints, thermocouple wire stop 
joints, remote viewing camera lead 
stop joints, and the low voltage 
cable stop joints itemized below. 

Each of the 2400-volt cable stop 
joints accommodates three connec- 
tions for main coolant pump power 
leads. 

The low voltage stop joints ac- 
commodate various combinations of 
wire sizes ranging from 57 No. 16 
for pressure transmitters to 4 No. 2 
for valve operation. 





No. of 
Conductors 


57 
19 


Voltage 

Service 
120 volts 
480 volts 
and 
volts 
volts 
volts 
volts 
volts 
volts 
volts 


125 
120 
240 
480 
480 
240 
120 


125 volts 
125 volts 


Principal circuitry 


Pressure transmitters 
Small motors 


Rod control and 
position indication 
Power receptacles 
Pressurizer heaters 
Lighting 
Radiation monitoring 
and resistance 
thermometers 
de Valve operating system 
dc 





Each coaxial cable stop joint ac- 
commodates four coaxial cables. 

Each remote viewing television 
camera lead stop joint accommo- 
dates one coaxial cable and 45 No. 
16 low voltage cables. The No. 16 
conductors are used for camera 
power supplies and for remote con- 
trol of pan, tilt and focal length 
adjustment. 

Each thermocouple cable stop 
joint accommodates 20 pairs of 
thermocouple leads. 

It will be noted by reference to 
Fig. 3 that connection of the stop 
joint pressure chamber to the plant 
container nozzle is completed 
through a length of steel pipe 
threaded at one end and provided 
with a steel washer or annulus 
welded to the other end. The outer 
circumference of the annulus is 
then welded to the pressure cham- 
ber. 

The flanged end of the pressure 
chamber is machined to provide a 





groove for a conventional copper O- 
ring gasket. This type of gasket 
was selected in preference to non- 
metallic gaskets because of lack of 
experience with the latter in this 
kind of application where a life of 
20 to 30 years without maintenance 
was required, and because of its 
long history of satisfactory per- 
formance in boiler-room applica- 
tions. 


Stop Joint Plate Construction 


The plates carrying the conduc- 
tors consist of a circular brass plate 
with machined surface and gasket 
groove, drilled with bolt holes to 
match the flanged end of the pres- 
sure chamber. The thickness of 
these plates—t# in. for the 8-in. 
chamber and ?+# in. for the 6-in. 
chamber—was dictated by the re- 
quirement of minimum plate deflec- 
tion when bolt tension was applied 
to set the O-ring gaskets. 
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FIG. 4—Typical high voltage stop joint assembly 
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The construction of the 2400-volt 
cable stop joints is shown in Fig. 
4. On each stop joint plate are 
mounted three 5-kv wet process 
porcelain solder-seal type conduc- 
tor bushings. They have solid cop- 
per rod conductors with solder-seal 
end caps on the pressurized side 
and a bushing locking nut with 
gasket and brass washer on the 
non-pressurized side. Solder-seal 
collars are brazed to the flanges. 
Each bushing is equipped with a 
clamp type solderless connector on 
either end. 

The original conceptual design of 
low voltage plates contemplated the 
use of conductors (with solder pots 
for the small sizes and with solder- 
less connectors for No. 6 and 
larger) insulated from the plate by 
the hermetic glass-seal or ceramic 
solder-seal process. To simplify 
manufacture, this was changed to a 
different construction. Individual 
hermetic seals were provided, each 
consisting of an inner nickel-wire 
alloy tube and an outer steel flange 
separated by a glass seal to which 
each is fused. A conductor is then 
inserted in and soldered to the tube 
to form a leakproof seal. The as- 
sembly is then inserted in counter- 
bored holes in the plate and soldered 
to it. 


A solid wire of appropriate size 
for the intended service, is passed 
through the tube in the hermetic 


seal and soldered in place before 
assembly of the stop joint plate. 
The wire extends about 6 or 8 ins. 
on either side of the plate. 

In making the electrical connec- 
tion in the field, the electrician uses 
a ratchet type crimping connector 
to join the two leads. To eliminate 
any problem of dirt and moisture 
collecting in the cavities, the appli- 
cation of standard commercial air 
drying electrical insulating enamel 
was tested and adopted. This elimi- 
nated any necessity for filling the 
cavities with an epoxy resin. After 
thoroughly cleaning the seals and 
the cavity, pressure testing at 70 
psi, measuring the electrical resist- 
ance to ground, and applying high 
potential test, the stop joint plate 
was sprayed with this material with 
the gun aimed directly into the 
cavities over each row of holes. 
While the air-drying enamel was 
still wet, a _ silicone-impregnated 
fibre-glass sleeve was slipped down 
over each wire to the top of the 
seal. 

Thermocouple type stop joints 
were constructed in a similar man- 
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SILICONE IMPREGNATED 
FIBRE GLASS SLEEVING 


FIBRE GLAS: 
wail Lameee), | | en ee) 


FIELD ASSEMBLY 
8) a ee 


LOW VOLTAGE 


STOP JOINT- FINAL DESIGN 


FIG. 6—Detail of final low voltage stop joint design 


ner, except that lengths of solid 
thermocouple wire instead of cop- 
per conductors were inserted in, 
and soldered to, the tubes of the 
hermetic seals. They were then as- 
sembled in plates accommodating 20 
pairs (40 individual conductors) of 
either iron and constantan wire or 
chrome and alume!l wire as required. 
for the application. 

Construction of stop joints carry- 
ing coaxial cables is illustrated in 
Fig. 5. Each plate mounts four 
straight adapters for use with mili- 
tary type RG-58-U, RG-59-U, or 
RG-149-U coaxial cable. As in the 
case of the low voltage stop joint 
plate, secondary insulation between 
the adapters and the plate is accom- 


plished by using individual her- 
metic seals. The penetrations are 
used for the signals from neutron 
detectors for reactor flux and also 
for various radiation detectors. The 
signals from the neutron detectors 
are taken to the control room with- 
out preamplification. It is interest- 
ing to note that in some cases these 
coaxial connectors are used in cir- 
cuits with an operating voltage of 
2300 volts and require an insulation 
resistance of at least 10” ohms. 

One other type of stop joint plate, 
used primarily for remote viewing 
television camera circuits, includes 
a coaxial seal in the center of the 
plate surrounded by a total of 45 
No. 16 copper conductors. 
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II) 2 IS CLOSED 


SNAP-ACTING thermal! protector. 


Overheat Protection 


Fluorescent lamp ballasts can be protected against injurious overheating by means 


of a built-in thermal cut-out device. Such ballasts, with operating characteristics as 


outlined herein, are now available from several ballast manufacturers. 


By George E. Pieper, Ballast Protection Specialist, 
Spencer D@ision, Metals & Controls Corporation, Attleboro, Mass. 





BALLAST OVERHEATING has recently become and is recognized as an acute 
problem for the lighting industry. Quite naturally—though erroneously—ballast 
manufacturers are getting the blame. 

Several factors have contributed to this problem: 1) a demand for higher 
lighting intensities; 2) to meet this demand, fluorescent lamp manufacturers have 
increased light output of the lamps, by putting more lumens into the same area 
of bulb-wall and creating higher operating temperatures; 3) trends in luminaire 
styling are to totally enclose these lamps in the smallest luminaire space possible; 
and 4) luminaires are surface-mounted on a non-conductive ceiling—resulting in 
overheated luminaires. All of these factors compound the ballast heat problem. 

This critical problem is being recognized as an all-industry problem, and a 
solution is being sought on an intra-industry basis. A committee has been formed, 
with some of the most competent individuals in the lighting industry as members, 
representing three major industry groups: Certified Ballast Manufacturers, Re- 
flector Lamp Manufacturers (RLM), and Commercial and Industrial Lighting Equip- 
ment Section of the National Electrical Manufacturers Association. 

The accompanying article describes one method of combating the ballast 
overheating problem, and therefore is most timely. No doubt other methods 
will evolve from the work of the newly-appointed committee. Such methods will 
be described and reported on as they are made known. 

—Berlon C. Cooper, Eastern Editor 
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lighting practice are putting 
ever greater demands on fluo- 
rescent lamp ballasts. Demands are 
for increased power output from 
smaller and smaller sized ballast 
units. This demand has cut down 
the reserve capacity of earlier de- 
sign ballasts, and many ballasts now 
run at, or near, maximum design 
temperature on normal loading and 
under normal installation condi- 
tions. Lamp failures, inadequate 
luminaire ventilation and heat dis- 
sipation, and other similar operat- 
ing conditions create excessive 
heating in the ballast coils which 
results in ballast temperature in- 
creases up to 150°C above normal 
operating temperatures for which 
these units have been designed. 
Ballasts are, inherently, gener- 
ators of heat. They are designed to 
deliver enough extra voltage to 


P risasin trends in fluorescent 
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Built-in protector 


PROTECTOR is placed in ballast case, next to primary and secondary coils and 
wired in primary circuit. Ballast is then filled with pitch. 


Chart I- Typical Ballast Temperatures Under Specific Operating Conditions 





200 




















Temperature °C 








Time- hours 


TEMPERATURES of a ballast vary approximately as shown when operating under 
these conditions: A—-Normal operation; B—One lamp out—possible result; C—Im- 
proper installation, or hot luminaire; D—Lamp rectification; E—Tripping temperature 
of protected ballast; F—-Reset temperature of protected ballast; G—Protector tripped, 
ballast cooling; H—Protector reset, ballast operating; and |—Fault corrected, ballast 
operation normal (A). 


start the lamps, and then to main- 
tain the proper voltage and current 
to keep them lighted. This function 
requires power, which is dissipated 
as heat. It is possible to design and 
build ballasts with ample reserve 
so that they will run sufficiently 
cool in operation and safely handle 
most abnormal operating condi- 
tions. Since the introduction of 
fluorescent lighting 20 years ago, 
up until the past three or four 
years, most of the ballasts were 
made with this extra reserve ca- 
pacity. Continued demand from 
fluorescent equipment manufactur- 
ers for smaller units, combined with 
other lighting application practices, 
has resulted in the cutting down of 
reserve capacity, and the lowering 
of the design safety factor. 

There has been a growing de- 
mand during recent years for 
very shallow fluorescent luminaires. 


While fluorescent lamps, which are 
1.5 in. in diameter, would permit 
the design of such shallow units, 
ballast size has been a stumbling 
block. Earlier ballast designs re- 
quired a luminaire depth of about 
6 ins. to provide desirable heat dis- 
sipation from the ballasts. New 
ballasts have been designed which 
now allow the depth of the lumi- 
naires to be reduced to nearly half 
the former depth. 

At the same time, the current 
handled by the ballast has been in- 
creased. This change, plus the re- 
duction in ballast size, has raised 
the normal operating temperatures 
of the ballast, and reduced the mar- 
gin of safety needed to handle ab- 
normal operating conditions. 

Two methods are in general use 
for testing normal ballast operat- 
ing temperatures. Ballast manu- 
facturers use the resistance meas- 


urement method to determine 
actual temperature of the coils. It 
is this coil temperature which af- 
fects the insulation directly, and is 
an important factor in ballast de- 
sign. All ballasts today are de- 
signed to operate at a coil tempera- 
ture of 90°C to 100°C, and use Class 
A insulation, with an operating 
limit of 105°C. This gives a maxi- 
mum reserve of only 15°C for ab- 
normal conditions. 

Lighting fixture manufacturers, 
on the other hand, generally meas- 
ure ballast case temperature, since 
this is the heat problem with which 
they are primarily concerned. 


Why Ballasts Overheat 


There are five general causes for 
ballast overheating. These are out- 
lined in Table I, along with the 
probable results of such overheat- 
ing. These causes indicate a need 
for thermal protection against ex- 
cessive coil temperatures, which 
can and do greatly exceed ballast 
case temperatures. Such thermal 
protection is now possible with an 
inherent overheat protector which 
responds to internal temperature 
rise, whether generated by increas- 
ing coil temperatures, or by over- 
load current. 

With lamp failure and lamp recti- 
fication, replacing the lamp will be 
all that is required to return the 
fixture to normal operation. 

When lamps reach end of life, 
ballast coil temperatures may in- 
crease as much as 90°C. Ballast 
life is rated at about 12 years, or 
a minimum of five sets of lamps. 
An unprotected ballast may be sub- 
jected to over-temperature each 
time end-of-lamp life is reached. 
Also, an unprotected ballast is sub- 
ject to early ballast failure under 
adverse operating conditions, and 
such failure is costly to the user. 
It often costs as much to replace a 
burned out ballast as it did to pur- 
chase the luminaire originally. A 
luminaire with an unprotected bal- 
last could conceivably use several 
ballasts during the life of the 
luminaire. 

Ballasts that are thermally-pro- 
tected against overheating by a 
built-in overheat protector sensi- 
tive to both winding temperature 
and current, which will prevent 
winding temperatures from exceed- 
ing 120°C (the peak temperature in 
the first few cycles may exceed 
this), are now commercially avail- 
able. The protector allows the wind- 
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ing temperature to reach 105°C 
minimum under normal operating 
conditions in a 40°C ambient, with- 
out opening the circuit to the pri- 
mary winding. After opening, how- 
ever, the protector will not reclose 
above 85°C. 

In some instances a_ ballast, 
throughout its operating life, is 
not subjected to over-temperatures 
However, the fact that a protector 
was installed originally in such bal- 
last may be of considerable value at 
the end of its life. This is because 
a ballast normally fails due to one 
factor alone: the deterioration and 
failure of its insulation. When this 
happens, the ballast will overheat 
from internal short circuits. A pro- 
tector will limit resulting over-tem- 
peratures, and will prevent drip- 
ping pitch and possible fire caused 
by ignition of adjacent combustible 
material. There is the possibility 
of a violent explosive failure at the 
end of a ballast life when there is 
no protection against overheating. 

Fluorescent lamp ballasts that are 
equipped with overheat protection 
will help avoid costly interruptions 
in service. Such protection is espe- 
cially desirable in such lighting in- 
stallations as those using recessed 
troffers, enclosed luminaires, high 
luminaire mounting heights, lumi- 
nous ceilings, and those located in 


private offices, stores, and any other 
locations where dripping compound 
could do damage. 

Chart I shows temperature rise 
in typical ballasts, under various 
specific operating conditions. This 


rise is shown by the solid line 
curves. Temperature patterns which 
result when the ballast is thermally 
protected are shown by dotted line 
curves, which are repeated until 
fault is corrected. In use, the pro- 
tector breaks the ballast circuit 
when temperature of 120°C is 
reached, and holds circuit open until 
ballast coil temperature drops to 
85°C, at which point the protector 
closes the circuit and restores op- 
eration. This cycle will be repeated 
until the fault is corrected. 

The chart at right shows tem- 
perature performance of a typical 
2/75-watt slimline series ballast, 
under both normal, and _ typical 
fault, conditions. Note that tem- 
perature rises to, or exceeds, Un- 
derwriters’ limit under all fault 
conditions shown. When the lag 





TABLE I—Some Causes of Ballast Overheating 
And Probable Results 


Cause 


1. Lamp failure 


. Lamp rectification 


. Failure of ballast 
components 


. Improper installation 


. Lack of sufficient 


heat dissipation in 
luminaire 


Result 


One lamp out causes high temperatures in 
some ballasts. 


Some lamps begin rectification early in life and 
increase in intensity until lamp fails, usually 
within two weeks. 


Ballast must be replaced, but a protector will 
prevent dripping pitch and possible violent 
failure. 


Improper installation of the luminaire can 
raise operating temperatures at the coils from 
a few degrees above normal to as much as 
150°C. 


When luminaire does not dissipate heat ade- 
quately, temperatures may rise to as much as 
150°C. 





Temperature Performance 
2-75 Slimline Series Ballast 
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TEMPERATURE performance of standard 2/75-watt slimline lamp series ballast under 
varying conditions: A—normal operation; B—Primary, one lamp out; C—Secondary, 
one lamp out; D—Primary, lamp rectifying; E—Secondary, lamp rectifying; F—Log 
coil shorted; G—Condenser shorted. Reference line 1—Maximum protection limit; 
2—U/L limit. 


coil, or condenser, becomes shorted 
the ballast burns itself out (F and 
G). When ballast is thermal pro- 
tected, such burnout is prevented. 
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Simple service plus emergency plant back... 


Power For Fire 


Alarm Headquarters 


Full-capacity and high reliability are features of the modern electrical system supply- 


ing power and light loads in a new fire alarm control center in the suburbs of New 


Orleans, La. Electrical design was done by B. Z. Segall, consulting engineer. 


COMPACT, efficient electrical 
A sx today supplies power 

and lighting loads essential to 
successful operation of a _head- 
quarters building for a new fire 
alarm system in Metairie, La. The 
building is a small, one-level struc- 
ture in the suburbs of New 
Orleans. It is the nerve center of a 
system of telephone-type fire alarm 
call boxes. Here, alarm calls are 
received, and dispatching of fire 
fighting equipment is coordinated. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


A continuous supply of electric 
energy, with emergency provisions 
in the event of failure of the utility 
supply, is a vital element of overall 
operations. 

Power for the building is sup- 
plied from an overhead utility line 
at one corner of the building. The 
service is a 3-phase, 4-wire delta 
system—240 volts phase-to-phase, 
with a grounded center tap be- 
tween two of the phases to provide 
120 volts from either of these phase 


conductors to the grounded neutral. 
The 3-phase circuit supplies 240- 
volt power loads, and the 3-wire, 
single-phase circuit supplies 120- 
volt lighting, appliance and miscel- 
laneous loads. 

The service consists of two No. 
3/0 conductors and one No. 4 for 
the delta phases and a No. 3/0 for 
the grounded neutral. The No. 4 is 
the high leg of the delta and only 
carries current for the 3-phase load. 
These conductors are carried in 24- 
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in. conduit along the side of the 
building then through the wall into 
the service equipment in a room at 
the rear of the building. Main serv- 
ice disconnect and over-current pro- 
tection is provided by a 400-amp 
switch fused in accordance with 
power and lighting load on the 
service conductors. 

The main service switch feeds 
an adjacent automatic transfer 
switch in the equipment room. The 
ATS is also fed from an emergency 
gasoline-electric generator in a 
room at the front side of the build- 
ing. The output from the ATS 
feeds into a wireway along the wall 


25 “iN. service 
conduit 


MO 


Automatic 
transfer switch 


Unit air 
conditioner 


LezzrzZZZI 
tntry 
Office 
gr 3ervice 


Emergency 


generator 


EQUIPMENT LAYOUT is along 
one side of building, with short, 
direct circuits to air conditioner 
and emergency generator. 
Circled letters correspond to 
following photos; arrowheads 
indicate angles of photos. 


PHOTO B—Equipment layout on inside of building includes (I-r): automatic transfer 
switch, 400-amp main service switch, single-phase lighting and appliance panel and 
3-phase power panel. Wireway above facilitates interconnection of equipment. Tele- 
phone company equipment, which is the heart of the alarm system and takes up 
most of the space in the room, can be seen in extreme right foreground. 


PHOTO A—Service drop to building is 4-conductor assembly with bare stranded 
neutral supported by strain-relief clamp at corner of building. Phase conductors are 
carried through current transformers mounted on a bracket on the wall. The drop 
conductors are spliced to the service entrance conductors which are supported by the 
secondary rack. Conductors enter 2/2-in. service conduit through service head. 


of the equipment room. A 200-amp, 
3-wire, single-phase lighting and 
appliance panelboard and a small 
3-phase, 3-wire power panelboard 
are supplied from the wireway. 
The lighting panel serves branch 
circuits for incandescent and fluo- 
rescent lighting throughout the 
building and for inside and outside 
receptacle outlets. All wall-mounted 
receptacles inside are grounding 
type, except for clock and floor re- 
ceptacles. Outside receptacles are 
weatherproof, grounding type. Re- 
ceptacles are closely spaced around 
inside and outside perimeters to 
provide ready accessibility. And 


circuit loading is light to assure 
maximum convenience without 
overloading. Effective load balance 
on this panel and control of load 
growth on the panel is facilitated 
by providing separate circuits for 
lighting loads and receptacle loads. 

Branch circuits for building 
motor loads originate in the small, 
3-phase power panel. This panel is 
fed by three No. 4’s in 14-in. con- 
duit from the service wireway. Cir- 
cuits are run to a 14-hp, 3-phase, 
water pump motor and to the unit 
air conditioner serving the entire 
building. The pump motor is a di- 
rect-drive, close coupled unit, with 
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PHOTO C— Emergency generator is installed in a small room 
which is designated as class 1, division 2 hazardous location 
because of the presence of gas and gasoline vapors. Accord 
ingly, equipment used here must be approved for use as set 
forth in article 500 of the NEC. Lighting fixtures and wall 
control switches are approved for class | installations; conduit 
runs are sealed at boundary of area; disconnecting switch on 
rear wall does not have to be explosion-proof; and drain type 
sealing fittings are used in rigid conduit run to control switch 
on wall at right. Sealing fittings provide for removal of con- 
densed vapor or water from switch enclosure, in accordance 
with section 5015-c-5 of the NEC. 


100-ft head, for 30 gallons per min- 
ute to an elevated cooling tower. 
The unit air conditioner is installed 
in a closet space adjacent to the 
main equipment room. 

In the case of failure of the nor- 
mal utility supply to the building, 
an automatic hookup starts an 
emergency gasoline engine gener- 
ator and connects the building’s 
lighting and power panels to the 
output of the generator. The con- 
trols for this system are contained 
in the enclosure with the automatic 
transfer switch. The generator is 
a standard unit with a 3-phase, 4- 
wire, center-tapped delta unit of 
the same capacity and character- 
istics as the service. 

The complete electrical installa- 
tion in this headquarters building 
was made by Security Electric Com- 
pany, New Orleans electrical con- 
tractors. In addition to the power 
and light system, they also installed 
the radio system which is an im- 
portant operational facility in the 
fire alarm system itself. The tele- 
phone company wired the alarms. 
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PHOTO D—Control center of city fire alarm system is this 
console in the main room of the building. Room is lighted 
by a wall-to-wall fluorescent lighting system consisting of 
2-lamp strip units mounted in rows on the ceiling with a plastic 
grate shielding suspended 18 in. below the lamps. The instal- 
lation provides high level, comfortable lighting of uniform 
intensity. The strip units are mounted on 16-in. centers, and 
the plastic shielding and diffusing surface is 8 ft 6 ins. above 
the floor. In this view, the console is still under construction. 
Street call boxes tie into the console. The translucent, com- 
partmented panel across the wall above the console indicates 
disposition of fire fighting equipment at various fire houses 


Emergency Utility 
generator service 
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Mair 
ghting pane 


SCHEMATIC DIAGRAM of electric service and distribution, including 
emergency generator tie-in. Although there are four conductors in the 
service conduit, one of these does qualify as a true neutral carrying only 
unbalanced current and no derating to 80% is required by Note 4 to tables 
] and 2 in the code. 
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HIGHER MOUNTING of floodlights at 
shopping center parking lots is made 
practical by new built-in disconnect 
hangers on 35-ft single or twin arm alu- 
minum poles, requires fewer units, im- 
proves lighting and general appearance. 


Lighting of 
Parking Lots 


at Shopping Centers 


Floodlights mounted 35 ft above parking area as 


compared with usual 20 to 35 ft provide better 


lighting at about same cost. New poles with built-in 


disconnect hangers make higher mounting practical. 


By Ward Harrison*, Consulting Engineer, Cleveland, Ohio 


urban shopping center is its con- 
venient and adequate parking 
facility. Nearly all such parking 
lots are lighted at night and, con- 
trary to the impression of some, 


Ts unmatched asset of the sub- 


Table I—Comparative Investment Costs for Floodlighting Two 
Typical Lots 


(Using 25-ft poles vs. 35-ft poles) 


Based on following approximate costs: 


25-ft single arm aluminum pole, with transformer base... . 


Plus cost of foundation... . 


Total cost per 25-ft pole. 


Twin Arm Single Arm 
$200.00 


60.00 


$260.00 


35-ft aluminum pole with disconnect hanger and transformer 


base . coward 
Plus cost of foundation. 


Total cost per 35-ft pole 


$485.00 $400.00 


60.00 





$545.00 $460.00 


Investment to light 180-ft by 650-ft lot* 


21 25-ft single arm poles @ $260.00 (A) 
10 35-ft twin arm pole with disconnect hangers @ $545.00 (B) 


$5,460.00 
5,450.00 


10 35-ft single arm poles with disconnect hangers (using larger lamps) 


@ $460.00 (B) 


4,600.00 


Investment to light 300-ft by 650-ft lot** 


28 25-ft single arm poles @ $260.00 (C) 
15 35-ft twin arm poles with disconnect hangers @ $545.00 (D) 


7,280.00 
8,175.00 


15 35-ft single arm poles with disconnect hangers (using larger lamps) 


@ $460.00 (D) 


6,900 00 


* See pole layouts A and B on small parking lot plan 
** See pole layouts C and D on large parking lot plan 
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lighting equipment to be of maxi- 
mum value to the center should be 
relatively inconspicuous’ rather 
than the reverse. From a distance 
there should be no glaring parking 
lot lights to obscure the attractive 
facade of the buildings. At shorter 
range, the lights should not inter- 
fere with the illuminated signs and 
show windows which help to iden- 
tify individual stores. From a store 
owner’s standpoint, the ideal light- 
ing would, perhaps, be a full moon 
of several times normal brightness. 
An approach to such a moonlight 
effect is in the use of luminaires or 
floodlights on 60- to 100-ft poles, 
such as were installed at the J. L. 
Hudson Shopping Center in Detroit. 

However, most parking lots are 
lighted with units on ordinary 
street lighting poles. Often these 
poles are not more than 20 or 25 
ft in height. It takes a great many 
such poles to illuminate a lot even 
reasonably well; consequently, they 
have a maximum effect in distract- 
ing attention from the stores. Also, 
since they are low, the lighting 
units which they support, either 
street lights or flood lights, have to 
be aimed at a very high angle to 
cover the area and are, therefore, 
particularly annoying to those driv- 


* Director, Thompson Electric Company, 
Cleveland, Ohio 
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Pole Layout Plan A 


Pole Layout Plan B Out 


LOW MOUNTING of floodlight units on 25-ft poles requires 21 poles (Plan A) to 
light small 117,000 sq ft parking lot, while use of 35-ft poles (Plan B) requires 
only 10 poles to provide comparable lighting 
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Pole Layout Plan C 
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Pole Layout Plan D 


FEWER POLES ore required for mounting floodlights 35 feet (Plan D) than when 


mounted 25 feet (Plan C) 
195,000 sq ft 


ing toward them. Again, the shad- 
ows cast by the parked automobiles 
are many times longer than the 
vehicles themselves, which does not 
help in seeing one’s way around 

For reasonably good parking lot 
lighting, the distance between poles 
should not exceed five times their 
height. This is not easily accom- 
plished where the units are low. 
Whatever can be done to light park- 
ing lots with 20- or 25-ft poles can 
be much better done with 35-ft 
poles. There will be fewer of them, 
and they will be further above and 
out of the way of the store fronts; 
they will give more uniform illumi- 
nation and shorter car shadows. 
Probably the only reason why short 
poles are ever installed is to avoid 
the use of a very long ladder in 
cleaning and replacing lamps. Serv- 
icing equipment mounted on trucks 
is normally not available for 
heights above 25 ft. 

Recently, there has been placed 
on the market a line of pole units 
with bracket arm containing a 
built-in disconnect hanger so that 
the lighting unit can be readily dis- 
connected from the circuit and low- 
ered to the ground for relamping 
and cleaning (see photo). 

With 35-ft poles, a circle about 
175 ft in diameter (23,000 sq ft) 
can be lighted as effectively and 
evenly as a 125-ft diameter (11,800 


as shown in this example of a 
Lighting results are comparable with the two layouts. 


large lot containing 


sq ft) circle can be lighted from 
25-ft poles. In other words, for the 
same area about one-half the num- 
ber of 35-ft poles are required as of 
the 25-ft poles. 

Consider a small parking lot (see 
plan) that is 180 ft by 650 ft and 
lighted with 25-ft poles (layout A). 
Seven poles are needed on each side 
of the lot to keep within a 125-ft 
spacing, and seven more must be 
placed down through the lot; other- 
wise the center would be relatively 
dark. Thus a total of 21 voles of the 
25-ft height are required for this 
117,00 sq ft lot. 

When 35-ft poles are used to light 
this same small lot (layout B), five 
poles along each side of the lot are 
adequate, and the parking area can 
be left clear. Obviously, with this 
wider spacing, larger Jamps or twin 
arm poles are needed to produce the 
same quantity of light on the lot. 

Now consider a larger parking 

lot (see plan) that is 300 ft wide by 
650 ft long. When 25-ft poles are 
used (layout C) a total of 28, or four 
rows of seven poles per row, are 
required for adequate coverage. 
3ut if 35-ft poles are used (layout 
D), only 15 poles are required, con- 
sisting of three rows of five poles 
per row—two rows on the outside 
and one row near the center of the 
parking area. 

Table I gives the comparative in- 


vestment costs of the two systems, 
25-ft poles versus 35-ft poles. Both 
twin arm and single arm 35-ft poles 
are considered, on the basis that 
larger size lamps would be used on 
the single arm 35-ft poles to pro- 
vide the approximate same lighting 
intensity as with the twin arm 
poles, 

Analysis of Table I will show 
that, while a 35-ft pole with dis- 
connect hanger is_ substantially 
more expensive than a 25-ft pole 
without a lowering device, the cost 
of the complete installations is not 
materially different, and the 35-ft 
pole layouts have the advantage of 
fewer units and a most convenient 
and low cost means of servicing. 

Three light sources come into 
consideration for parking lot light- 
ing. They are: incandescent, mer- 
cury and fluorescent. The major 
argument for mercury, which is 
widely used, is its long life, rated 
at 6,000 hours and, therefore, the 
infrequent replacement of lamps 
which is required. However, it is 
most desirable to make everything 
about a shopping center as attrac- 
tive as possible so that the cus- 
tomers, predominantly women, will 
want to return again. There is no 
question but that the color of in- 
candescent light and its effect on 
one’s complexion is more pleasing 
than even the best color corrective 
mercury. With lowering equipment, 
the more frequent renewal required 
by incandscent lamps presents no 
problem, and, in any event, to main- 
tain good lighting, either with mer- 
cury or incandescent units, they 
should be cleaned more frequently 
than the incandescent lamps need 
replacing. Fluorescent lamps have 
not yet gained any considerable 
foothold in parking tot lighting. 
The enclosed equipment which is 
necessary for them when used out- 
of-doors in cold climates is expen- 
sive and such units are necessarily 
large and conspicuous. The initial 
cost of incandescent equipment is 
less than for mercury or fluo- 
rescent. 

The first recommendation for 
parking lot lighting therefore is 
for the use of incandescent units; 
and the second choice is for mer- 
cury. Both types should be placed 
at a height of not less than 35 
ft. Using 1000-watt incandescent 
lamps on twin arm poles of this 
height, the illumination should be 
close to 1.5 footcandles. 
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Shock-Absorbing Bus- 


provides power-distribution framework for earthquake-resistant sky- 


scraper in downtown San Francisco. 


DECADE ago when San Fran- 
A cisco revised its building code, 
and therein included numerous 
safety-dictated regulations pertain- 
ing to earthquake resistance, there 


were many who expressed the 
opinion that strict enforcement of 
those high standards would end the 
era of the skyscraper in that 
Golden Gate metropolis. However, 
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INSTALLATION PROBLEMS ore indicated by this isometric sketch of multiple light- 


ing feeders and risers to bus tie in penthouse. 


As diagrammed, high IC fused 


switches in electric closets on each floor (related to local lighting and receptacle 


panelboards) are integral parts of system. 


due to since-developed innovations 
in structural design, welding 
methods and electrical installation 
techniques, downtown San Fran- 
cisco now has a modern fully-air- 
conditioned 25-story office struc- 
ture that notably exceeds all dic- 
tates of the new order. 

This structure—west-coast head- 
quarters for the Equitable Life As- 
surance Society of the United 
States—is solidly supported by 467 
piles driven to bedrock some 130 ft 
below ground. Exterior structural 
columns depart from conventional 
practice by tapering from 42 by 18 
ins. at their bases to 15 by 16 ins. 
at the 14th floor. Likewise reflect- 
ing design innovation, exterior 
spandrel beams have a “butterfly” 
shape that increases in web depth 
from 2 ft at midspan to 54 ft at 
column junction lines. 

Columns and spandrels alike 
were fabricated with the aid of an 
automatic submerged-are welding 
technique; full butt welds being 
used on flanges and double fillet 
welds on webs. Resultant shear 
values are twice those prescribed 
by the Unified Building Code. And, 
since these special exterior columns 
and spandrels are designed to resist 
all seismic and lateral forces, in- 
terior columns could then be de- 
signed to support vertical loads 
only. This permitted a major reduc- 
tion of all interior structural 
work; resulted in greater usable 
floor space and _ floor-to-ceiling 
clearance; reduced obstruction to 
air-conditioning duct work, and 
minimized problems related to the 
routing of piping and conduit runs, 
electric shafts and service closets. 

Minimizing routing problems did 
not completely eliminate them how- 
ever—as evidenced by the diagram- 
med busduct system that includes 
offsets and direction changes re- 
quired to follow basement cor- 
ridors, to compensate for variations 
in street-floor elevations, to bypass 
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duct System 


By Aldo Lera, Vice President, Lemoge Electric Co., San Francisco, Cal. 


the main lobby and to shift later- 
ally in order to adjust for upper- 
floor rearrangements of shafts and 
electric closets as building set-backs 
are reached and elevator shafts are 
successively terminated. 

Study of this distribution system 
again reflects earthquake-conscious 
thinking, for vertical ducts are sup- 
ported by shock-absorbing brack- 
ets, while horizontal runs are cor- 
ner-reinforced and sway-braced to 
withstand possible tremor-devel- 
oped vibrations. 


Suspension of Ducts 


Shock absorbers for _ vertical 
ducts consist of heavy-duty coil 
springs surrounding all mounting 
bolts; there being six such bolts 
(8 on each side) supporting each 
duct at each floor level. As to de- 
tails, the bolts pierce parallel 
tierred angle-iron brackets; upper 
brackets being welded to the sides 
of busduct casings and lower brack- 
ets straddling slab slots to provide 
supporting bridges. Bolts are rig- 
idly secured to lower brackets by 
means of double locknuts but, since 
upper brackets are cushioned on the 
springs rather than being immo- 
bilized by additional locknuts, the 
ducts are effectively provided with 
“floating suspension” (see sketch). 

In those cases where floor-to-floor 
distances are greater than 123 ft 
(such as from Ist to 2nd _ floor 
slabs) intermediate support points 
for the vertical ducts are provided 
by suspending additional angle 
brackets by means of long rod hang- 
ers secured to lipped channel sec- 
tions buried in the slabs above. 
Modifications of these rod hangers 
and trapeze brackets are also used 
to support horizontal duct runs, al- 
though then the spring-encircled 
bolts are dispensed with while the 
maximum distance between succes- 
sive support points is reduced to 
5 ft. 
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FIRST SKYSCRAPER designed in accordance 
with San Francisco’s new earthquake-minded 
building code is this 26-floor office structure. 
Tenant services include complete air condi- 
tioning, automatic elevators, extensive un- 


derfloor duct distribution and 


low voltage 


control for general illumination. 


As indicated by an accompanying 
diagram, this basic distribution 
system includes considerable vari- 
ety in busduct design: (1) two sec- 
tions from one utility entrance to a 
lighting service switchboard being 
3000-amp = 120/208-volt 3-phase 
4-wire with a full-capacity neutral; 
(2) those sections from a second 
(separate) utility entrance to a 
1500-kva double-end step-up 208- 
480/277-volt power substation 
ing 3000-amp 208-volt 


be- 


3-n hase 


3-wire; (3) those from the lighting 
service switchboard to a basement 
distribution center (via transition 
sections, combination tees and tap 
boxes) being 120/208-volt 4-wire 
low-impedance enclosed sections; 
(4) two risers from this distribu- 
tion center to the 26th floor being 
of similar (interleaved) construc- 
tion although contained in venti- 
lated enclosures (except for en- 
closed on the 16th 
floor ) ; feeders from the 


cross-overs 
(5) two 
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BUSDUCT DISTRIBUTION system 


includes wide variety of 


both enclosed and 


ventilated, plug-in and low-impedance feeder, 3- and 4-wire bus sections with capac- 


ities ranging up to 3000 amps. 
and suspension problems 


Installation was complicated by numerous routing 
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VERTICAL SECTIONS of busduct installation are suspended at each floor level by 
angle brackets resting on springs which, in turn, are supported by bracket angles 


that span slab slots to form mounting bridge. 


Locknuts hold positioning bolts in 


place while springs provide shock-absorbing cushion for ducts. 


pewer substation (a 1000-amp run 
extending to a basement motor- 
control center, and a 1600-amp 
riser to the penthouse) being low- 
impedance 480-volt 3-wire enclosed 
ducts; (6) a building-lighting riser 
to the 16th floor being 600-amp 
120/208-volt 4-wire (full-capacity 
insulated neutral) plug-in duct, 
and (7) a horizontal run in the 
penthouse also being of plug-in con- 
struction, but designed for 480- 
volt 3-wire service. 

At penthouse level the two 3000- 
amp lighting busduct risers are 
twinned through an_ externally- 
operated disconnect switch wherein 
a solid insulated neutral is equipped 
with a disconnecting link, while all 
sliding and bolted contacts are 
silver-silver for positive bond. At 
both line and load sides, switch- 
posts provide the equivalent of 
bolted connections in the closed po- 
sition, thereby preventing the open- 
ing of the switch against possible 
short-circuit magnetic forces. 

These same two lighting busduct 
risers are also provided with special 
panel feeder tap sections for each 
floor electric closet; the tap sections 
being fabricated as integral parts 
of the busduct assemblies. Taps are 
protected with HIC (high inter- 
rupting capacity) front-operated 
switches equipped with current- 
limiting fuses rated for half-cycle 
short-circuit clearing maximums. 


Positive Grounding 


In addition to (1) special struc- 
tural design features of this build- 
ing and the (2) shock-absorbing 
mounting method used for busduct 


suspension, another earthquake- 
dictated practice pertains to (3) 
electrical grounding. This system 
is both comprehensive and positive, 
for it bonds together the structural 
steel in the building, the mass of 
building-supporting piling that de- 
scends 130 ft below ground level, a 
series of ground-driven copperweld 
rods, plus main water service and 
fire hydrant piping. 

Ground rods, connected to one 
another and also connected to col- 
umns via a copper cable grid, are 
bonded to the system through 
bolted connectors (as indicated by 
sketch). Copper grounding cables 
also tie all columns together at the 
25th floor elevation, while a vertical 
copper grounding cable rises 
through all tierred panelboard clos- 
ets in the building. 

Where ground cable is exposed, 
it is securely tied to the building 
structure at intervals of not over 
5 ft; connections (again) utilizing 
bolted clamps. 

To this comprehensive ground- 
ing system are connected all trans- 
former tanks, switchgear frames, 
busducts, metallic conduits, electri- 
cal apparatus supporting members 
and similar non-current-carrying 
parts of all electrical equipment. 
All connections between said equip- 
ment and ground cables are effected 
through bare copper cables (No. 8 
or larger) and clamp fittings; no 
soldered connections being permit- 
ted for this purpose. 


Four Utility Services 


As indicated on the riser dia- 
gram, power is obtained from 


FUSED SWITCHES, integrally connected 
to twin 3000-amp low-impedance ven- 
tilated busduct risers in each service 
closet, provide power takeoffs for side- 
wall panelboards. Note arrangement of 
supporting brackets, bolts and shock- 
absorbing spring assemblies oat floor 
level. 


two separate underground utility 
vaults; two feeders from one deliv- 
ering 120/208-volt service to the 
lighting service switchboard and 
two 208-volt feeders from the other 
serving the two substation trans- 
formers that step voltage to 480 to 
serve elevators, air conditioning 
equipment, pumps, fans, etc. 

At both entrances, power is de- 
livered through removable-element 
drawout air’ circuit breakers 
equipped with 3000-amp fuses in 
4000-amp frames. All main break- 
ers have dual-magnetic overcurrent 
tripping devices for each pole, in- 
terpole barriers, arc quenchers and 
both electric and manual closing 
mechanisms. Drawout assemblies 
include racking devices to lock re- 
movable elements in position and to 
overcome mechanical resistance re- 
lated to the making and breaking 
of disconnect contacts. Positive 
mechanical interlocks also prevent 
breakers from being moved in 
either direction except when pri- 
mary contacts are opened. 


Basic Plan for Tenant Space 


Electrical facilities for the 26 
tenant-occupied floors in the build- 
ing are basically standardized to in- 
clude lighting and receptacle panel- 
boards located in a central service 
closet, an underfloor-duct (power 
and telephone distribution) system, 
and low-voltage remote switching 
for lighting. 

Lighting is likewise “standard- 
ized” to the extent that several 
basic fixtures are recommended to 
tenants for consideration. Accept- 
ance of these recommendations, 
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See an Ak 

LIGHTING DISTRIBUTION center in 
basement (snapped during construction 
prior to completion of enclosing walls) 
is served by two enclosed 120/208-v 
busduct feeders from main lighting serv- 
ice switchboard. Related tees and tap 
boxes are contained in transition sections 
visible just above upper jamb of door 


however, is not mandatory, so a 
variety of special installations dis- 
tinguish many tenant areas. 

Panelboards and control cabinets 
located in service closets are sur- 
face-mounted by means of bolts and 
lead anchors set in concrete walls, 
although cabinets set into tiled or 
furred walls of tenant-occupied 
premises are flush, supported not 
by the walls themselves but by an- 
gle-iron legs equipped with clip 
angles for bolting same to floor 
slabs. As indicated in an accom- 
panying sketch, branch circuits re- 
lated to the underfloor duct system 
are carried through floor slabs by 
means of 45-degree slots (located 
directly beneath closet panel- 
boards) ; are routed to JB locations 
through furred spaces above sus- 
pended ceilings of the floors below, 
then are carried upwards through 
the slabs again for bottom-connec- 
tion to the duct system (see 
sketch). 

Ducts are metallic, supported 
every 5 ft by adjustable saddle sup- 
ports that anchor ducts in place as 
well as establish proper alignment 
and elevation. Inserts on 2-ft cen- 
ters are capped 4th-in. below fin- 
ished concrete surfaces, with 
marker escutcheons installed at 
ends of duct runs, on either side of 
partitions and adjacent to junction 
boxes for location purposes. Es- 
cutcheons, rather than screws, were 
used to preclude the heads working 
through or otherwise marring lino- 
leum or tile floor coverings. 

Junction boxes are equipped with 
built-in separators to segregate 
high- and low-voltage compart- 
ments; ducts are located within the 
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ntl 


LOOKING UPWARDS from high-ceilinged 
lobby floor (before installation of curtain 
walls) shows one of numerous busduct 
offsets necessitated by structural design 
details. Note length of hanger rods and 
position of spring-mounting brackets 
that support vertical sections of duct at 
intermediate point in this location 





1500-KVA SUBSTATION is  double- 
ended step-up 208-480/277-v delta-wye 
free-standing dead-front assembly. Pri- 
mary busducts (from utility vault to draw- 
out electrically-operated main breakers) 
and secondary busducts (from feeder sec- 
tion to motor control centers) are top 
connected to this unit 


DUAL DUCT underfloor system is supported on 5-ft centers by leveling saddles which, 


in turn, are secured to forms prior to pouring of concrete. 


Inserts on 2-ft centers 


are covered by thin cement skin-coating when slabs are completed, although loca- 
tions of inserts are readily determined by end-of-duct marker escutcheons 





Standard insert cap with 
marker screw oft last insert 
in each run of duct 
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Detail of Ist Floor Vertical Offset 
Necessitated by Change in Floor Elevation 





UNDERFLOOR JBs are bottom-connected to home runs that are carried beneath 


slabs to power and telephone panelboards. 


Where floor elevations change (as on 


the first floor, for example) duct levels are offset by means of elbows and couplings. 
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GROUNDING SYSTEM bonds structural 
columns of building to each other and 
also to copperweld ground rods by means 
of bolted connectors and stranded cables 
buried in footings and concrete slab of 
basement floor. System also includes 
connections to water system and fire 
hydrant piping 


middle third of 
were secured to concrete forms 
prior to pouring; ducts are 
shimmed for exact height and con- 
tinuous support where they cross 
over structural beams, and, where 
floor elevations change (as on the 
first floor), duct levels are offset by 
means of 90-degree elbows and 
sleeve-type couplings. 

As pictured in accompanying il- 
lustrations, “standard” lighting 
fixtures are generally  surface- 
mounted; one such “typical” unit 
having a louvered bottom with 
longitudinal as well as lateral fins 
to provide 35-degree shielding an- 
gles in both directions. Translu- 
cent side panels permit spill-light to 


slabs; supports 
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Fixture arrangement and control 
wiring on typical floor 


G- ' Circuit wiring in concealed rigid conduit run 
__.in furred space between slab and suspended 
acoustical ceiling 


Ceiling PB with 24v remote 
-Switching transformer and 
remote control relays (see detail A) 
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LOW VOLTAGE CONTROL system related to general illumination includes 35-va 
current-limiting transformers and remote relays mounted in outlet boxes positioned 


above removable ceiling tiles. 


Momentary-contact 3-amp 24-volt control switches 


are generally positioned on structural columns. 


illuminate adjacent ceiling areas 
to minimize brightness contrasts 
which otherwise would be exagger- 
ated. These fixtures are shallow 
units (less than 4 ins. in depth) ; 
are generally mounted in an 8- by 
6-ft pattern; contain four 40-watt 
T12 rapid-start cool-white lamps 
each; represent an average lighting 
load of 4.2-w/sf and produce inten- 
sities in the order of 75-fc on desk 
tops. 

Another standard 
totally-enclosed 2- by 
corporating two 2-ft square mod- 
ules of die-formed matt-finished 
textured plastic drop panels that 
are destaticized to minimize dust 
collection. Since fixtures can be 


fixture is a 
4-ft unit in- 


in tenant premises generally consists cf 


shallow surface-mounted 4-lamp luminaire mounted in 6-by-8-ft spacing 


pattern. Fixtures shown here, 
louvers in both directions, 


with 


luminous side panels and bottom 


deliver approximately 75-fc to desk tops. 


lamped either with two or four 
40-watt T-12s, and since these lumi- 
naires can be mounted either sepa- 
rately or bolted together to form 
various groupings, considerable 
variety in illumination levels and 
brightness patterns can be obtained 
through the use of this basic 
fixture. 

Indicative of special installations 
in some tenant premises, one upper- 
floor conference room includes a 
central 12- by 20-ft luminous hol- 
low-square consisting of recessed 
fixtures equipped with Grecian- 
design translucent panels; a series 
of lensed pinhole spots utilizing 
250-watt G30 lamps; 150-watt semi- 
recessed eyeballs and _ totally-re- 
cessed PAR38 side-prong accent 
lights, plus valanced fluorescent 
strip lighting at one end of this 21- 
by 32-ft room. This room is also 
provided with ceiling speakers for 
hi-fi transcriptions, with electri- 
cally-operated curtains that conceal 
a screen, a projection booth for 
showing both still and motion pic- 
tures, plus local and remote master- 
selector control switches for the en- 
tire installation. 

Even in premises where general 
illumination is provided by a basic 
lighting plan, many special-purpose 
areas contain unique lighting de- 
tails; as, for example, a_stock- 
brokerage office where a 42-ft-long 
free-standing stock quotation board 
is illuminated by two rows of 6-ft 





slimline lamps (a line of T-8s oper- 
ating at 120-ma and a row of T-12s 
at 430-ma). Lamps are backed by 
double-parabolic reflectors; ballasts 
are incorporated into the fixture 
housing; 50-degree shielding is 
provided and a strong component of 
light is directed to the vertical sur- 
face of the board. Support of this 
continuous fixture is by means of 
pipe brackets securely flange- 
mounted to a structural wall located 
several feet behind the curtain 
wall; one of these brackets being 
used to convey wiring to the unit. 

In still other local tenant areas, 
lighting treatments utilize direct, 
indirect and _ semi-direct  tech- 
niques; smooth, corrugatsd and 
textured plastic and glass diffusing 
panels; straight and annular louv- 
ers; lenses; domes, coves and val- 
ances; wall-to-wall luminous ceil- 
ings; fixed and adjustable spots; 
ornamental as well as functional 
luminaires, and colored as well as 
white lamps. 

Lighting variety also extends 
into the main lobby of the building 
where T-6 cool-white deluxe slim- 
lines are mounted in a square grid 
trough installation. This grid, un- 
derhanging a series of square 
domed coffers, is chain-suspended 
at each junction point from angle- 
iron framing members located 
above the ceiling (see sketch). 

Throughout tenant office space, 
general illumination is controlled 
by means of 24-volt switching 
circuits; transformers for same 
(35-volt-amps) being mounted in 
outlet boxes positioned above re- 
movable tiles (for access) in the 
suspended ceiling. These trans- 
formers are current-limiting so that 
direct shorts will not cause undue 
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CONFERENCE ROOM on upper floor is flexibly lighted by hollow rectangle of recessed 
fixtures having textured plastic panels, variety of recessed and semi-recessed flood- 
light units, lensed pinhole spots and fluorescent strip lighting. Room is also provided 
with low voltage switching, motorized curtain, projection booth and ceiling speakers, 


air conditioning outlets and intercom co 


heating or transformer damage. 

Related remote-control relays are 
likewise mounted in ceiling pull 
boxes ‘(in some instances conjunc- 
tionally with transformers) and 
not more than four such relays are 
controlled by any one switch. Re- 
lays are 2-coil magnetically-oper- 
ated 120-volt ac units rated at 20 
amps, and relays are rarely loaded 
above 75% of their limits. 

Control wall switches are 3-amp 
24-volt momentary-contact single- 


nnection. 


pole units, column-mounted on sin- 
gle-device box covers. 

This modern office structure (sig- 
nificant as the first skyscraper to 
fully comply with San Francisco’s 
earthquake-minded building code) 
was designed by architects Loubert 
& Glynn Associates, and consulting 
engineer Irwin Clavan. General con- 
tractor was the Dinwiddie Con- 
struction Company, with electrical 
work being installed by Lemoge 
Electric Company. 
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TROUGH GRID containing T-6 cool-white slimline 


lamps 


reflects light upwards to series of square-domed coffers sus- 
pended above main lobby by means of angle-rod-chain-and- 
insert assembly. Lamps are multiple-circuited to permit re- 
duction of intensities for casual or night-lighting purposes. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


STOCK BOARD is brilliantly highlighted by two rows of 6-ft 
slimlines (T8s operating at 120-milliamps and T12s at 430- 
ma) contained in continuous double-parabolic reflector. 
Ballasts are incorporated in 42-ft-long fixture as indicated 
and unit is supported by wire-containing pipe brackets. 


. . . AUGUST, 1958 





POWER FEEDER 
Niles, Ohio, 


installation at 


of VY by 10-in. aluminum busbars 
leads is secured by a single weld 


Mallory-Sharon’s plant at 
includes series of Cadweld connections 
attach 500MCM copper leads from rectifiers to upper edges 
Note that each pair of 


that 


TRANSITION SPLICES were also used on this same job tc 
connect 2 by 10-in. aluminum busbars to % by 8-in. copper 
bars that in turn connect to copper disconnect switches and 
terminals of electric arc furnaces in titanium refining plant. 


Bolts hold bars snugly together 


Ohio electrical contracting firm uses .. . 


New Aluminum 
Process Welds 


on large power-feeder installation in industrial titanium plant. 


Welded connections include variety of aluminum-to-aluminum 


and copper-to-aluminum busbar and cable combinations. 


there has been a considerable 

amount of laboratory and field 
research related to the development 
of an exothermic welding process 
which would provide aluminum 
connections with properties and 
advantages equal to those previ- 
ously obtained by copper connec- 
tions made by the Cadweld method. 
During this period there have been 
several large-scale applications 
both in the utility and heavy-indus- 
try fields, although publicity con- 


Fi THE past half-dozen years 
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cerning these installations has been 
minimized pending a_ reasonable 
interval of time-testing. Now, how- 
ever, after two years of mainte- 
nance-free experience, it is perti- 
nent to discuss results noted on the 
first industrial installation of 
welded feeder aluminum busbars. 
This installation was made in the 
fall of 1956, in the Mallory-Sharon 
Metals Corp., Niles, Ohio; the in- 
stallation being made by the Carl- 
son Electric Co. of Warren, Ohio, 
under the personal supervision of 


William Burkey, Carlson’s division 
manager. 

So far as this discussion is con- 
cerned, the installation pertained 
to a heavy busbar system that re- 
ceived high-ampere low-voltage dc 
power from a bank of rectifiers in 
parallel, then delivered this current 
to a series of electric arc furnaces 
used to refine titanium. 

In this installation, welded con- 
nections included (1) those of 
500MCM copper leads (from the 
rectiiers) to edges of 4- by 10-in. 
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OVERALL THICKNESS OF WELDS permits bars to be stacked 
together with normal bar spacing between them. By using 
separate single-bar welds, random lengths of busbar could 
be used to conserve material, as indicated by the two splice 


connections in the upper busbar run. 


aluminum busbars, (2) intermedi- 
ate aluminum-to-aluminum connec- 
tions along the main busbar run 
(which consisted of seven buses on 
l-in. centers), and (3) connection 
of these same 4- by 10-in. alumi- 
num bars to }- by 8-in. copper buses 
(leading to copper’ disconnect 
switches and furnace terminals). 
Since the overall thickness of 
splices in the main busbar struc- 
ture did not exceed normal center- 
to-center dimensions, it was pos- 
sible to maintain consistent bar 
spacing while simultaneously con- 
serving material by combining ran- 
dom lengths of bus in the installa- 
tion. And, since some of these 
various connections were prefabri- 
cated prior to actual installation, 
while other splices were completed 
in place, experience was gained in a 
number of different techniques. 

This installation experience by 
Carlson Electric (plus the mainte- 
nance experience of Mallory 
Sharon’s chief engineer Gene 
Boron) provided the data contained 
in this discussion. 

This new aluminum welding proc- 
ess, developed by Erico Products of 
Cleveland, Ohio, is a controlled ex- 
othermic reaction wherein filler 
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PREFABRICATION methods were used for establishing con- 
nections such as those shown on the lower L’s. After welds 
were made by gravity method described in this article, sec- 
tions were inverted into position, after which the upper welds 


were completed in place. 


metal forming the weld is supplied 
at a sufficient superheat to fuse the 
conductors into a solid homogene- 
ous mass. This is a molecular weld 
with no outside heat applied; the 
process involving the reduction of 
tin oxide by aluminum to form a 
tin-aluminum alloy having high 
electrical and physical character- 
istics. Ratio of the basic powdered 
metals was determined as a result 
of extensive laboratory testing. 

In making a typical connection, a 
semi-permanent graphite mold is 
used to house the conductors being 
connected; the upper section of the 
mold forming the crucible in which 
the chemical reaction takes place, 
and the lower section containing a 
cavity in which fusion of the con- 
ductors occurs. Shape of the mold 
dictates the shape of the final weld 
and, under normal conditions, each 
high-temperature graphite mold 
can be used to make about 50 con- 
nections. Upper and lower cavities 
in the mold are jointed by a tap 
hole which directs and controls the 
gravitational flow of the 
metal. 

As to actual mechanics of mak- 
ing a weld, (1) conductors are de- 
greased, wire-brushed bright-clean, 


weld 


coated with flux, 


allowed to dry 
thoroughly, then are inserted and 
positioned in a graphite mold hav- 
ing the same enclosing contour as 
the shapes of the conductors being 


joined together. If the weld in- 
volves bus tubing (such as shown 
in an accompanying illustration), 
a tubular steel insert is provided 
to compensate for the flexural 
rigidity normally lost by anneal- 
ing. Such inserts serve to transfer 
any bending load to points re- 
moved from the exact point of an- 
nealing, and they also act as inter- 
nal supports and backing plates for 
the weld bead being applied. In 
placing conductors in the mold, a 
slight gap is left between them so 
that weld metal can flow between, 
as well as around, the sections be- 
ing connected. 

When the mold has been closed 
around the conductors and clamped, 
(2) a small aluminum disc is placed 
over the central tap hole; a pre- 
determined amount of welding 
powder is dumped (but not tamped 
or compressed) into the upper 
crucible; a fixed amount of starting 
powder is spread evenly over the 
top and ignited with a flint gun 
provided for that purpose. During 
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ALUMINUM CONNECTION is made by first degreasing and 
wire-brushing conductors, coating them with flux, then 
positioning them in lower cavity of a graphite mold specifi- 
cally dimensioned for the conductors being welded. If weld 
involves tubular bus, as above, steel insert is provided to 
improve bending resistance and serve as backing for weld 
After mold is clamped around conductors, aluminum disc 
is positioned over tap hole, welding and starting powders are 
dumped in upper crucible section, top of mold is closed and 
powder is ignited by specicl flint gun 





WELD RISER IS CUT from both sides with a hacksaw, then is 
knocked off with a blow from a hammer. Finished connection 
may then be filed, if desired, to make a neater, smoother 
connection 





WELD METAL drops down tap hole and into weld cavity to 
join the conductors together, while the lighter slag rises to 
the top. After cooling sufficiently, the mold is opened and... 





ALUMINUM ELECTRICAL CONNECTIONS may be used for 
joining bus tubes, bus bars, cables and lugs. Components may 
be aluminum or may involve any combination of aluminum 
and copper components 


the resulting reaction, weld metal that the tensile strength of these 97% and 102% of the basic con- 
drops into the lower fusion cavity Cadweld connections was practic- ductors. It was also found that 


while the lighter slag floats on top. ally the same as 


the annealed overloads or high current surges 


After the weld has cooled suffi- strength of the conductors them- had no noticeable effect on the con- 
ciently (usually not over 2 min- selves. And, since the welding al- nections (attributed to larger 
utes) the mold is unclamped (3), loys had conductivities of about masses of connections and larger 
then both sides of the weld riser 50% of EC grade material (while surface areas to permit faster 
are cut (with a hacksaw) ; the riser completed weld cross sections were radiation), and that (because con- 
is knocked off with a hammer, and about twice that of the conductors nections were homogeneous rather 
the finished weld is trimmed clean. being joined), the finished welds than mechanical contacts) no 


On the Niles job it was found had relative conductivities between loosening or creeping was present. 
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FRONT COVER 


The completely new ‘‘electromated”’ 
Greensboro, N. C. branch of the P. Loril- 
lard Co. is designed for tomorrow’s ex- 
pansion, both in power and plant layout, 
as well as for today’s immediate produc- 
tion needs. Westinghouse type OV-20 
outdoor lighting is used for the building 
approach and 650-car parking area. 


> A Westinghouse class 11-404 reduced- 
voltage starter provides automatic start- 
ing and protection for the Westinghouse 
Life-Line® 60-hp motor. The motor is 
part of a system which automatically 
controls the ““man-made”’ climate, so nec- 
essary in the cigarette-making industry. 


v A Lorillard maintenance man inspects 
the class 11-400 reduced-voltage starter 
which controls the 200-hp Life-Line air 
compressor motor supplying air to safe- 
guard instruments. A 400-amp, 600-V, 
AHF-355 safety switch is shown in the 
background. On the wall (right) are two 
Westinghouse class 11-404 reduced-volt- 
age starters providing protection for 
Westinghouse motors. 


E 
2 
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p> O. B. Van Hise, Lorillard Plant Engi- 
neer; Wm. Folk, Jr., Westinghouse Sales 
Engineer; J. E. Guill of Starr Electric Co., 
Inc., Electrical Contractors and Engi- 
neers; H. L. Coble, H. L. Coble Construc- 
tion Co., General Contractor, examine one 
of the plant’s nine dry-type powercenters. 
Power centers have spare circuit breakers 
plus blank cubicles equipped for future 
power needs. Overhead bus duct serves 
as tie-run between power centers. 
J-94115-2 
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Westinghouse electrical equipment 
used for today’s production and 


tomorrow’s expansion 


P. Lorillard Company, the nation’s oldest tobacco 
firm, is now occupying the newest and most modern 
cigarette manufacturing plant in the country. Re- 
lying heavily on Westinghouse equipment, the 
ultra-modern Greensboro, North Carolina plant 
is electrically powered to expand capacity or to 
shift emphasis from filters to non-filters (or vice 
versa) almost overnight. 

The plant is unique in the tobacco industry not 
only in design, but because it represents many 
departures from standard industry procedure. In 
some instances, departures were so great that new, 
complex machinery was designed and built. 

Power is transmitted to the completely “‘electro- 
mated” plant at 22,000 volts and stepped down 
by Westinghouse transformers to 12,500 volts and 
distributed to nine power centers throughout the 
plant. These network power centers distribute 
480/277 volts and are interconnected to avoid 
shutdown in the event of a partial power failure. 

Lorillard minimized human error and bolstered 


production by installing Westinghouse-driven and 
controlled automatic feeder-conveyors to move 
the processed tobacco in a steady flow above 
cigarette-making machines, feed it into the ma- 
chines and automatically maintain the precise 
level of tobacco in hoppers. This system assures 
uniform filling and quality of every cigarette. 

In addition to the substation transformers and 
electrical equipment for the conveyor system, 
Westinghouse supplied the power centers, motors 
and controls for the air conditioning system and 
outdoor lighting for the building approach and 
plant parking area. 

Westinghouse, working with the architect-engi- 
neer, general contractor, electrical contractor and 
Lorillard engineers, had an active part in equip- 
ping this plant with the electrical distribution sys- 
tem and with other electrical components required 
to assure uninterrupted operation and provide for 
anticipated expansion. Westinghouse can help with 

(cont'd) 


is) Over 250 pages Westinghouse data in Sweet’s Construction File 
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This Life-Line class 11-204 
motor starter, with fusible dis- 
connects, which activates the 
Westinghouse 3-hp Life-Line 
“A” motor to drive a 75-gpm 
pump, is located in the me- 


chanical equipment room of 


the ultra-modern plant. 


Westinghouse class 11-204 combination mag- 
netic motor starters with fusible disconnects 
provide remote control and protection for 
Life-Line “‘A’”’ motors located throughout the 
conveyor system. Equipment is designed to 
move tobacco from hogshead to finished cig- 
arette without being touched by human hands. 


Straight-line feeder-conveyor 
system continues through au- 
tomatic cigarette-making, 
packing, cartoning and ship- 
ping. Westinghouse automatic 
controls, pushbuttons and 
switches “spot control’ the 
conveyor process. 


You CAN BE SURE...1F ITS Westi nghou se 








Specially designed for 
tomorrow’s expansion 


any phase of your electrical planning and construc- 
tion. See your Westinghouse distributor, or write: 
Westingouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pa. J-94115-4 


Owner: P. Lorillard Company, New York, N. Y. 


Architect-Engineers: Lockwood Greene Engi- 
neers, Inc. 


General Contractor: H. L. Coble Construction Co. 
Electrical Contractor: Starr Electric Co., Inc. 


Westinghouse Distributor: Westinghouse Elec- 
tric Supply Co., Greensboro, N. C. 


New complex machinery had to be designed and 
built by Lorillard to achieve this highly auto- 
mated plant. J. Berner, Project Engineer, con- 
ceived, planned and built much of the special 
equipment. (Both Berner and R. H. Jobe, 
Lorillard Draftsman, sport beards in honor of 
Greensboro’s 150th anniversary. 


ith) at OS 
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Wm. Folk, Jr. (right) explains the full line of electrical 
equipment carried by Westinghouse distributors for im- 
mediate delivery. This reduces the inventory Lorillard 
must carry for replacement needs. Others shown left to 
right: W. D. Rhea, Power Engineer; M. W. Breitmeier, 
Plant Maintenance; O. B. Van Hise, Plant Engineer; 
J. Berner, Project Engineer; all of Lorillard Plant Engi- 
neering Section. 
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Practical 


Methods 
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PLASTIC PANELS forming illuminated control room ceiling of generating plant, 
shown here during construction, demanded accurate planning and cutting to fit 
around ductwork and recessed luminaires. 


Numbered Panels 
Simplify Control 
Room Lighting 


The installation of irregular- 
shaped acrylic plastic ceiling panels 
in the control room of Con Edison’s 
new generating station at Astoria, 
N. Y., was aided by treating the en- 
tire ceiling as a large jigsaw puzzle. 

The plastic panels, installed be- 
neath fluorescent strip lighting, had 
to be cut to fit around existing air 
conditioning ducts and auxiliary 
recessed lighting troffers. Since fa- 
cilities were not available at the 
site for forming the panels, it was 
necessary that they be shipped al- 
ready cut to fit exactly into their 
planned locations. 

Experience gained in construct- 
ing the similar control room of Con 
Edison’s last generating station 
dictated the procedure to be fol- 
lowed on the new job. An accurate 
diagrammatic plan was drawn up, 
showing location and dimensions of 
each panel. The panels were cut to 
size, sanded, and stamped with a 
number corresponding to numbers 
on the master “jig-saw” plan. 

When the panels were received 
at the site, they were stored accord- 
ing to the numbers stamped on the 
outside of the cartons. Thus the 
individual carton needed at any 


one time during installation was al- 
ways the next one in line, minimiz- 
ing handling and subsequent dam- 
age to the panels. The panels were 
simply laid into place on the previ- 
ously constructed suspended T-bars 
according to the numbered plan. 

The special surface treatment of 
these j-in. thick white Plexiglas 
panels provides high-transmission, 
shadowless, diffused lighting over 
the 828-sq ft ceiling. Absence of 
extraneous reflections permits pre- 
cise reading of meter faces and 
other objects that must be viewed 
with critical accuracy. 


Walk-in Truck Bodies 
Serve as Mobile 
Workshops 


CONSTRUCTION 


About five years ago, the William 
A. Donmoyer Co., electrical con- 
tracting firm in Allentown, Pa., 
adopted a modern approach to the 
tooling and implementation of their 
electrical construction projects. 
This approach included supplement- 
ing their fleet of conventional pick- 
up trucks with the addition of a 
parcel-delivery type unit having a 
rear-entrance walk-in body. 

This truck was outfitted with 
drawers, bins and shelves capable 
of carrying a wide variety of sup- 
plies and equipment ranging from 
fittings, switches, nipples and JBs 
to extension cords. It was soon 
found out that the mobile unit 
could easily haul a power-driven 
threading machine, welder, drills 
and saws, and that power for these 
items of equipment could be sup- 
plied by a portable gasoline genera- 
tor, also carried in the truck. 

It also became evident that this 
new truck offered great field mobil- 
ity. It could carry enough basic 
equipment to each job to eliminate 
trips back to the warehouse. Then, 
when a job was completed, the 
truck could be restocked quickly and 
dispatched to another location with 
a minimum waste of time. Equally 
important; in case of unexpected 
bad weather, many jobs could be 
continued by the men _ working 
inside the truck, in the center aisle 
between storage bins. 

A tangible proof of these benefits 
is attested by the fact that, after 


S 


WHEN TRUCK MOVES TO A JOBSITE, there is a minimum of materials handling 
and wasted time resulting from this non-productive detail. Company also claims 
that more work performed in less time with fewer tools results in lower overhead 
charges. This actual field picture was taken during addition of wing to Upper 
Perkiomen Joint High School in East Greenville, Pa. 
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INO Ai bo meleleks 
back and side wired 


devices to the specification 
(5000) grade line! 


No. 5096 
Duplex U-Ground 
Parallel receptacle 


LOOP IT OR DO IT THE EASY WAY! Leviton back-and-side wired 
devices give you a connection that is not only easy to make, but time-saving, 
too! Loop it, or clamp it for back-wiring. Either way you are assured the 
right kind of power to carry heavy duty loads. Here is the utmost in per- 


formance at minimum cost 


Back-and-Side Wired 


Devices Now Available: 


Rated 15A.—125V. 
(No. 5089 15A.—250V.) 


dF) Gis 


/ 
il 


No. 5074 


ab) 


No. 5062 


(1) 


No. 5088 


LEVITON MANUFACTURING COMPANY, INC. 


with absolutely no compromise in quality! 


Just Check These Features: 


All devices have double-wiping phosphor bronze 
contacts. 

Plaster ears—wide and break-off types 
Grounding Screws on all U-Ground devices. 
Entire assembly solid-riveted for permanence. 
Heavily sectioned molded phenolic bases. 

Full underslung straps, completely rust-proofed. 


Easy back-wired installation for up to No. 10 
wire. 


Strip gauge for obtaining maximum clamping. 
Individually packed with mounting screws at- 
tached to straps. 


Meet U.L., C.S.A., and Federal Specifications 


All back-and-side wired devices in brown and ivory. 


Listed by Underwriters’ Laboratories 


Raia ge). | 


re “a 


Brooklyn 22, New York 


Chicago + Los Angeles + Leviton (Canada) Limited, Montreal 


For your wire needs, contact our subsidiary AMERICAN INSULATED WIRE CORP 
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MOBILE WORKSHOPS carry crews of 
eight men, together with ample materials, 
equipment and tools to proceed with wide 
variety of construction and_ installation 
projects. Mobile power-driven threading 
machines, welders, drills and saws may 
be hauled by truck, while power for these 
items may be supplied by gasoline gener 
ator such as the one pictured in the fore 
ground 


conan ns 
INSIDE THE TRUCK is equipped with 
efficiently stacked drawers, bins and 
shelves holding tools, fittings and fixtures 
Ample room is also available for carrying 
conduit, cable and special equipment 
During bad weather, wide center aisle 
can be used as work space. Wide rear 
doors give ready access to this mobile 
workshop and supply depot 


five years, Donmoyer decided to 
purchase a second unit. 

In design details, both trucks are 
mounted on forward-control Ford 
chassis equipped with bodies manu- 
factured by the Boyertown Auto 
Body Works, Boyertown, Pa. Each 
has a rugged roof rack that holds 
an assortment of ladders and exten- 
sions. And, when it is possible to 
drive a truck beneath an overhead 
installation, work may proceed 
directly from the roof of each unit. 
This is the case when the truck 
crews are used to erect flood- 
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Sylvania fluorescent lamps consistently deliver 


more light throughout useful life 


Sylvania Fluorescents give more light 
at lower cost than all other brands 


Advanced engineering makes 
Sylvania fluorescent lamps 
superior in many ways— 
makes light a better tool of 
production to increase profits 


Sylvania lamps deliver more light 
when new. And they continue to main- 
tain their greater light output through- 
out useful life by as much as 7% 


For example, at 3,000 hours, in a 
single-shift operation, 100 Sylvania 
lamps deliver the light output of about 


107 ordinary fluorescents. In effect, 
your customers get a Sylvania divi- 
dend of light equal to 7 free lamps. 


This dividend of light is a powerful 
sales point for you. It means greater 
value for your customers. 


Because of their greater maintained 
light output, Sylvania fluorescent 
lamps offer more opportunities for 
economy. They extend the period be- 
tween lamp replacements...they re- 
duce work interruption... and cut 
labor costs. 


This is another example of how 
Sylvania builds extra value into fluo- 
rescent lamps to help cut lighting and 
operating costs. 


Let your local Sylvania Representative 
show you how Sylvania’s superiority 
ean increase your lamp volume and 
profits, or write: 

SyLVANIA LIGHTING PRopucTs 
Division of Syitvanta Evectrric Propucts Inc 
60 Boston St., Dept. 8L-8308, Salem, Mass. 
In Canada: Syloania Electric (Canada) Ltd. 
She wer Building, Montreal 


SYLVANITA Lighting Products 


make light a better too/ for profits 


LIGHTING « TELEVISION + RADIO ¢e ELECTRONICS + PHOTOGRAPHY « ATOMIC ENERGY + CHEMISTRY-METALLURGY 
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this much 
cable on 6-t 
load centers 


Incoming cable costs you about $.45 a foot on 
typical 100-amp jobs and $1.32 a foot (or more) 
for 200-amp installations. When you install most 
new General Electric load centers you save a foot 
or more of cable on each box. Multiply this by 
25 or 50 homes and you'll end up with a sizable 
saving in your pocket. 

Interiors snap in and out in seconds, allowing 
plenty of room to swing a hammer or pull wires. 
Box fronts hook on quickly—lock with only two 
captive screws. For flush installations, spring- 
mounted, snap-out interiors “give” with pressure, 
level breakers automatically. You do a neater job 
in less time when you install new G-E load centers. 


See them at your G-E distributor's with the new ‘‘twin’’* breaker 
—two rugged breakers in a one-inch case. Send for free bulletin 
GEA-6661A. General Electric Company, Circuit Protective Devices 
Dept., Plainville, Conn. 


* TRADE-MARK 


GENERAL @® ELECTRIC 


... because neutral 
lug is close to main, 
not at bottom, as 
on other load 
centers 








lights in parking areas, recreation 
grounds, storage areas and the like. 

Bill Donmoyer, Jr., in charge of 
company operations, maintains that, 
“Since tools are constantly with the 
trucks instead of being scattered 
around over several jobs, we don’t 
waste time looking for them, and 
we can accomplish more work in 
less time with fewer tools.” 

Each truck is manned by a crew 
that averages from six to eight men 
and the units are in constant oper- 
ation on jobs located through east- 
ern Pennsylvania and New Jersey. 
When not on jobs, the trucks are 
kept clean and in peak working 
order by service crews working in 
the company’s own garage which 
is located adjacent to a well-stocked 
warehouse and to the firm’s new 
(1957) offices and shops. 


Fire Alarm Ups 
Electric Contract 


SIGNALS 


Building codes which restrict the 
size of open selling space in large 
stores because of fire hazard can 
often be used by the electrical con- 
tractor to augment his portion of 
the contract through the sale of an 
automatic fire alarm system. 

Modern store design usually calls 
for wide-open stock displays, often 
coupled with self-service, permit- 
ting a free flow of shopper traffic 
within the store, improving appear- 
ance, and raising store operating 
efficiency. 

Such design may be hampered, 
however, by local regulations limit- 
ing the size of such open areas. 


FIRE ALARM DETECTOR on ceiling of 
Bond Clothes store in Mid-Island Shop- 
ping Center, Hicksville, N. Y., is sensing 
element of zoned alarm system. 
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Black & Decker 
No. 16 NIBBLER 





Black & Decker 
No. 16 SHEAR 


Slash metal cutting costs 
with speedy B&D Tools! 


Faster, lighter, easier handling, 


Whether you need the speed of shears or the more 
precise performance of nibblers—you’ll find a lot 
to like in the easy handling Black & Decker No. 16 
Shear and No. 16 Nibbler. 

By actual test, they’re faster and longer-lived— 
dramatically cut costs. Their lighter weight means 
easier handling—centrifugal fans give cooler run- 
ning. Each has exclusive construction features to 
stand up under the shock of sheet metal cutting. 

Try these new tools at your nearby Black & 
Decker distributor. There’s a No. 12 Shear, too, 
for heavier work. For full details on new features, 
write to: THE Biack & Decker Mra. Co., 
Dept. 1208, Towson 4, Maryland. (In [es , 


“TOOLS-ELECTRIC” 
jin "Yellow Pages’ 

Leading Distributors Everywhere Sell 
Black Decker: 


Canada: Brockville, Ontario.) tot Oates |i 


BENCH GRINDERS SANDERS 


Up To 3 Times Faster than competition, new B&D 
Nibbler has twice the life, 20-30% less weight, reversible 
punch. Adjustable stripper plate (left), smaller diameter 
(right) are extra features. 


50% Faster than competition, new B&D Shear has 
one-third less weight than closest competitor, lasts much 
longer. Deflector plate prevents curling of material. 
Adjusting screw allows quick positioning of blade 








BUS BAR CONNECTIONS 


COPPER OR ALUMINUM 





Cadweld Connections on Copper or 
Aluminum Bus Bar Offer 
5 Major Advantages 
Random length bus can be used — reduces original moterial 


cost. 


Weld size permits stacking of multiple runs, while maintaining 
proper spacing. 

Reduced labor — individual fabrication of multiple runs permits 
easy handling of lightweight single sections. 


Connections are permanent — not subject to loosening, corrosion 
or overload damage. 


Newest CADWELD A-22 Aluminum welding alloy permits weld- 
ing of transition joints of copper to aluminum. 


/ 
CADWELD. 
Te ee 


y = 


| Erico Products. inc. 


2070 E. Gist Piace Cleveland 3, Ohio 
IN CANADA: ERICO INCORPORATED, 3571 Dundas St., West, Toronto 9, Ontario 
eR ye ilipraaatl CR a RR 


Variances are permitted only where 
specific safety measures are taken 
to reduce the fire hazard, such as 
the installation of complete sprin- 
kler systems. 

This “extra” can be taken from 
the plumber by the electrical con- 
tractor by selling a reliable fire 
alarm system in place of the sprin- 
klers—at much less cost to the 
customer. 

Elmont Electric Co., Inc., Mas- 
sapequa, N. Y., did exactly that 
when local building codes restricted 
open selling areas of the new Mid- 
Island Shopping Center in Hicks- 
ville, N. Y., to 10,000 sq ft. Four 
stores which needed additional 
space were given variances by the 
building department through the 
installation of zoned fire alarm sys- 
tems throughout the buildings. 

The Zonalarm systems installed 
detect, locate and warn of fire im- 
mediately and automatically. Addi- 
tional features include a _ battery 
standby, which comes into play in 
the event of a power failure, and 
an outdoor weatherproof warning 
bell to alert the night watchman. 
The system of one of the stores re- 
ceived rapid recognition when it 
reported a washroom wastebasket 
fire two hours after the store 
opened. 

The building department felt the 
protection afforded by the system 
satisfied all fire safety require- 
ments. 


Conduit Racks Solve 
Storage Problem 


SHOP METHOD 


The problem of storing conduit 
so that it is easy to get at, and kept 
in good, clean condition, with dif- 
ferent sizes properly segregated, 
has been solved by Curry Electric 
Company, Orlando, Florida. This 
problem was solved by building ten 
free-standing, self-balancing con- 
duit racks, which are placed in two 
rows of five racks per row, back-to- 
back (see photo). These racks are 
located at the rear of Curry Elec- 
tric’s shop, so that trucks backed up 
to the loading platform, can be 
loaded with a minimum of time and 
effort, and so that conduit is car- 
ried a minimum distance. 

These racks were designed and 
constructed in Curry’s own shop. 
The design of each rack is such that 
its sturdiness is increased as the 
quantity of conduit placed in it is 
increased. This feature results 
from use of a floor, constructed of 
heavy wood boards, which is at- 
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Distribution Nerve-Center Secured 


MOND al ID)’ u 
Hommer Drive Anchors 





This important underground transformer instal- 
lation of a large eastern power company may be 
out of sight... but it’s never out of mind as far as 
power engineers are concerned. They examined 
every component put into this installation for 


ability to do the best possible job, economically. 
They choose DIAMOND “DHD” Hammer Drive 
Anchors to secure (1) Secondary Bus Racks, 
(2) “L” Hangers, (3) Cable Stanchions, and 
(4) Oil Fuse Cutout Racks. In each case they 


efficiency, long-term dependability and overall chose “DHD” Anchors to be sure it’s secure! 





Specify new design 
DIAMOND ‘“‘DHD”’ 
Hammer Drive Anchors 
for fast installation 
. .. greater holding power 


For Heavy Duty 
Anchoring Jobs — 


DIAMOND DOUBLE KEYSTONE SHIELD® 


For over 50 years the Double Keystone Machine Bolt 
Shield has been specified by industry to secure heavy 
loads. Exclusive nutstop prevents overtightening and 
pullout. Shield expands parallel along entire length to 
accommodate variations in hole size. 


Internal ribs in the aluminum Hammer **: 

Drive Expansion Shield allow it to ad- 

just to off-size holes. Drill the hole, hammer home the nail and the ““DHD” Anchor 
develops the greatest sustained holding power ever possible in a fastener of 
this type — regardless of variations in hole diameter. 


Diamond makes a full line of Fasteners for masonry and hol- 
low walls, Expansion Bolts and Shields, Masonry Drills, Con- 
duit and Cable Straps and Clamps, and Pole Line Hardware. 


D EXPANSION BOLT CO., INC. 
500 North Avenue - Garwood, New Jersey 


Stocking Warehouses: Atlanta, Boston, Chicago, Dallas, Denver, Detroit, Los Angeles, New York, Philadelphia, Pittsburgh, 
San Francisco, Seattle, St. Louis, Washington, D.C. Also, Montreal, Toronto and Vancouver, Canada. 


@® 1234 
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Cyclic aging test on paper-lead power cable reveals 


es ; ; 


RESEARCH LABORATORY SET-UP 


for cyclic aging test. Two single-conductor, 
69kv shielded-type cables (one standard, 
one Anaconda Type CB) were spliced to- 
gether to form a single cable. The cable 
was then subjected to cyclic aging for 404 
daily load cycles. At end of test the two 
sections were studied—and revealed the 
results shown in chart at right. 














1 ° r 
Greater insulation 


Stability...longer cable 
life with TYPE CB cable 





Heat and electrical stress . . . heat and electrical 
stress—keep it up long enough and insulating oil 
in ordinary paper cable breaks down. 

Anaconda Type CB* (Carbon Black) power cable 
is different. Special carbon-black tapes continually 
purify and stabilize the insulating oil over the life 
of the cable. These carbon-black tapes provide many 
advantages: 

1. Oxidation products are removed. 


2. Deterioration is reduced by continuous pu- 
rification of the oil. 


. Conductor is shielded; strand discharges, 


and ionization discharges between insula- 
tion and sheath are eliminated; maximum 
stress is reduced more than 25 percent. 


. Destructive energy is reduced because the 
work function of carbon is much less than 
that of copper. 


. Surge currents are diminished. 








60-Kv TO GROUND 


6. Impulse strength is increased. 
7. Dielectric strength and life are increased. 


The over-all result is not only physical and electrical 
improvements, but also real economic gains for 
the user. 

CYCLIC AGING TEST 
For dramatic proof, no other test shows stability 
better than the cyclic aging tests. 

The test shown here consisted of subjecting two 
single-conductor, 69kv shielded-type cables to cyclic 
aging for 404 daily load cycles. One cable was Type 
CB, the other a cable of standard construction. Both 
cables were still in operating condition at the end of 
the test. The standard cable, however, showed def- 
inite signs of aging. The Type CB cable showed no 
such signs. 

WANT TO KNOW MORE? The Man from Anaconda will be 
glad to give you full information about Type CB cable. See 
him or write for Bulletin C-89. Anaconda Wire & Cable Co., 
25 Broadway, New York 4, N. Y. 


*CB—Carbon Black (U.S. Patents 2,102,129; 2,405,853) Reg 


58331 
S. Pat. Off 
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CYCLIC AGING CHARACTERISTICS of | /c, 650 Mcm, 69kv solid-type paper-insulated cable, standard construction compared 
to Type CB construction. Power factor readings during each cycle show low and constant values for Type CB cable—0.3 to 0.5 
percent for both. The standard cable, with the same initial values, increased to over | percent at the end of the test. Power factor 
readings before and after heating during each cycle are also significant. At first, both cables show “after heating” values below 


those for “before heating.” 


In the standard cable, the trend is reversed (69th cycle) and the ‘‘after heating” values are higher to the 


end. In the Type CB cable, the “after heating” values remain below throughout the test. 
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This symbol on G-E 
Specification Grade 
Wiring Devices is your 
assurance of extra features 


for handy installation and 
long, satisfactory service 








A close look at the GE5191 Heavy 
Duty Flush Tumbler Switch will 
show the high degree of quality 
you can expect in all G-E Specifica- 
tion Grade Wiring Devices. 


Switch totally enclosed in sturdy, 2-piece Tex- 
tolite* housing . . . installs in standard sectional 
switch box. 


Large contact areas and carefully-designed 
leverage mechanism with kickoff feature, assure 


positive action .. . easy operation and long life. 


Plaster-cleaning mounting screws thread easily 
into clean or plaster-clogged box ears, and are 
extra-long (78’’) to simplify mounting when box 
is set deep in wall. Screws are plated to pre- 
vent rust, improve appearance, and assure 
smooth turning. They are held in the strap 
by fiber washers (instead of loose in the box) 
. all ready for mounting. 


Convenient back-wired pressure terminals pro- 
vide strong, positive connections. 


20A-250V T-rated. Single pole, double pole, and 
3-way in brown, ivory and locking-type switches. 
Also available in 30A-250V T-rated switches. 
Listed by Underwriters’ Laboratories, Inc., meets 
Federal and REA specifications. 








General Electric Specification Grade Wiring Devices contribute to 
the best reputation of the man who recommends or uses them. Choose 
from the high-quality G-E line for easier, more profitable, more 
dependable wiring installations. 


General Electric Company, Wiring Device Department, Providence 7, 
Rhode Island. 


*Reg. trade-mark of General Electric 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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TEN CONDUIT RACKS occupying 40 
sq ft of floor space provide convenient 
upright storage for conduit at Curry Elec- 
tric Co’s. shop in Orlando, Fla. Racks 
are free-standing, were designed and made 
by shop personnel from standard angle 
iron welded at joints. 


BASE of rack is 24 ins. square and made 
of heavy boards which rest in angle 
frame. Rigidity is provided by slanting 
sides which act as braces. 


tached to the bottom of the rack 
and on which the conduit rests. The 
conduit is stood on end on this floor 
board, and leaned at a small angle 
(5 to 10 degrees) against the rear 
crosspiece at the top of the rack. 
The racks were constructed of 
standard 13-in. angle iron for 
framework, and flat metal strips 
for bracing, welded at all joints. 
The base of each rack is 2 ft square, 
and the back section is 74 ft high. 
Cross braces on each side run from 
base at front to top at rear, and 
from top at front down to other 
cross brace about 30 ins. from the 
top (see photos). Rigidity is pro- 
vided to prevent rack swaying from 
side to side by four flat steel braces 
at rear of rack: one vertical from 
bottom to top crossbar, one horizon- 


. AUGUST, 1958 





For high-voltage power circuits... 


full short-circuit protection 
full load switching at 


minimum capital outlay with 


S&C Metalclad Switchgear 


Industrial high-voltage power circuits are 
free from transient faults. Conductors for 
such circuits run in cables or conduits. 
They are not exposed to lightning, falling 
trees, rodents, wind, or ice which typically 
cause transient faults. 


Consequently, the only faults that occur 
are permanent faults; thus these circuits 
cannot be re-energized immediately after 
an outage. Hence S&C Power Fuses give 
the right protection against such faults. 
The quick reclosing feature of expensive 
circuit breakers is not needed. Nor are cir- 
cuit breakers (with associated differential 
relays) for protection against internal 
transformer faults justified in view of the 
reliability of modern transformers. This 
form of protection is particularly unwar- 
ranted for the kva sizes found in typical 
industrial load centers. 


S&C Metalclad Switchgear, with power 
fuses instead of circuit breakers, and load 
interrupters for full load switching, can 
bring substantial savings in switchgear 
costs—sometimes as much as 50%. 


S«C Electric Company, 4433 Ravenswood 
Ave., Chicago 40, Ill. In Canada: S&C 
Electric Canada, Ltd., 8 Vansco Road, 
Toronto 14, Ontario. 
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S&C METALCLAD SWITCHGEAR 
SERVING AS MAIN SUBSTATION SECONDARY 
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4.16 KV FEEDERS 4.16 KV FEEDERS 


S&C Metalclad Switchgear serving as the main 
substation secondary at the Riverside plant sub- 
station, Universal Oil Products Company, near 
Chicago. Includes metering provision, two out- 
going feeder circuits, and a common spare. 
Design, layout, and purchasing by Universal Oil 
Products Company. Electrical contractor: Fried 
Walters Company, Chicago. 





SUBSTATION MAIN 
PRIMARY SUBSTATION 
SECONDARY 


SWITCHING SERVICE 
CENTER ENTRANCE 





You'll 


DO THE JOB EASIER 
WITH THE RIGHT PLIER 


Gull Bitiih Bintiht 
Duality Phiers 


Any job is a hard job without the right tools. These special purpose 
Channellock quality pliers will help you do hundreds of jobs easier, 
faster. They're precision-built of high grade drop forged steel to 
last longer, work better. And you’ll like the gleaming, full-polished 
finish at no extra cost. 


Ask for Genuine Channellock pliers by name. 
Look for the trademark on the handle. 


| 
| 


CHAMPION DeARMENT TOOL COMPANY 


MEADVILLE, PENNSYLVANIA 


BRACING at rear of rack provides addi- 
tional rigidity and prevents rack from 
swaying from side to side. Racks stand 
on floor side by side, and back to back, 
as may be required for maximum con- 
venience and minimum floor space. 


tal at center, and two cross braces 
running from bottom to top and 
crossing at center of back. Front 
of rack is left open, so that conduit 
is easily stacked or removed from 
racks. 

These racks and other similar 
shop conveniences save time, and 
contribute to shop efficiency and 
cleanliness, according to Curry’s 
president, Axel Ornberg, who en- 
courages his shop foreman and 
other employees to make use of 
such equipment wherever possible. 


INTERNATIONAL LIGHTING COMPE- 
TITION winners Walter E. Guldi (right), 
electrical contractor of Westhampton 
Beach, N. Y., and Leonard Sheldon 
(second from left), designer of North- 
ampton, N. Y., hold award plaques pre- 
sented by W. J. Novak (second from 
right), assistant editor, Electrical Con- 
struction and Maintenance. The third- 
prize winners also received an award 
from Larry Messick (left), director of 
NEMA’s Better Light—Better Sight 
Bureau, for the owners of Wildwood 
Lanes Bowling Alleys of Riverhead, 
N. Y., the prize-winning installation. 
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SECONDARY UNIT SUBSTATIONS 











@) Incoming Section: Terminal chambers; disconnecting and interrupter switches; roof bushing; metal-clad type HV /switchgear, 
(2) Transforming Section: Askarel or oil-immersed type transformers; ventilated dry type transformers; sealed dry type transformers, 
All manufactured at I-T-E in Philadelphia. (3) Outgoing Section: The new K-Line of low voltage switchgear featuring manually 
charged or motor charged stored energy quick-make circuit breakers, and all with the closed door drawout feature. 


|-T-E assumes all responsibility 
for your substation requirements 


When you place an order for an I-T-E secondary unit 
substation, you can forget detailed planning, paper- 
work and the problems of coordinating delivery. I-T-E 
assumes complete responsibility. It engineers the unit 
to meet your requirements. It builds the transformers 
and switchgear. It assembles the complete unit under 
one roof, testing it to assure ease of installation and 
top performance. It ships the unit as one package, from 
one location, and ready to install. 


Typical of the extra values found only in I-T-E second- 
ary unit substations is the new quick-make K-Line of 
low voltage switchgear. A manually charged mech- 


anism in each circuit breaker stores energy in the 
first 90% of pulldown handle travel, releases it in the 
last 10%. It also features racking to all positions— 
connected, test and disconnected—while doors are 
closed. Both features greatly increase operator safety 
and reduce maintenance problems. I-T-E secondary unit 
substations can be supplied for any application, indoor 
or outdoor, and in any standard rating. For details, 
contact the I-T-E sales office nearest you. Or write 
Switchgear Division, I-T-E Circuit Breaker Company, 
19th & Hamilton Sts., Phila. 30, Pa. In Canada: 
Eastern Power Devices Ltd., Port Credit, Ontario. 


2 I-T-E CIRCUIT BREAKER COMPANY 
PHILADELPHIA* PENNSYLVANIA 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


. AUGUST, 1958 





more contractors use 


THE BEST 


< 
oe 


- 


\ 


pet 


\ 


an 
= Z \ 


& Shilling 


Meriden, Conn 


n & Company, 


elle Meath iolalehi ts 





ELECTRICAL CONSTRUCTION AND MAINTENANCE AUGUST, 1958 





Republic ELEGTRUNITE E.MLT. because... 


COSTS LESS INSTALLED 


In schools, apartments, office buildings, shopping 
centers, institutions—all types of construction — 
Republic ELECTRUNITE” E.M.T. provides installation 
economies that help you make a profit on the job. 

Bending quality is built-in! Republic ELEcrru- 
NITE E.M.T. is manufactured by one integrated 
producer. It is made from highest quality new billet 
flat-rolled steel. Ductility is protected throughout all 


manufacturing processes from ore to finished product. 


Other installation economies are built-in, such as, 
exclusive ‘“INSIDE-KNURLING”, the “ball bearing 
like” surface that reduces friction—makes wire pull- 
ing as much as 30% easier. 

Only Republic ELECTRUNITE E.M.T. is “INCH- 
MARKED’ in feet and inches on all sizes up to 1144” 
for fast, accurate measuring. And Republic ELECTRU- 
NITE E.M.T. is “GuibeE-LINED” from end-to-end to 
keep bends in line, avoid “wows”, and eliminate 
wasted time and wasted materials. 

Every length of ELECTRUNITE E.M.T. meets local, 
state and national electrical codes and specifications 
— Underwriters’ Laboratories Standards, Federal 
Specification W W -T-806, latest revisions, and A.S.A. 
Specification C.80.3. 

For immediate delivery or information, call your 
local Republic ELECTRUNITE Distributor. 


REPU 
STEE 


Woldi Wideat Kange 
o, Standard Steels and 
Stel Producla 
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Republic ELECTRUNITE E.M.T.— the original lightweight, thread- 
less electrical raceway. Easy to install in all types of construction, 


Strong, sturdy Republic ELECTRUNITE is the ideal electrical race- 
way for concrete installations. Special galvanized finish protects 
every inch of Republic ELECTRUNITE ... will not chip, peel, or 
flake, when the tube is bent. Goes in easy to keep construction 
schedules on time. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION 

DEPT. C-6062 

212 EAST 131ST STREET + CLEVELAND 8, OHIO 


I would like to learn more about Republic ELECTRUNITE 
features and installation advantages. 


Name 
Company 


Address - 
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follow the arrows 
to cooler, cleaner motors 


You Can See for Yourself how Iilg self-cooled pro- 
peller fans “breathe in” clean outside air . . . circulate it 
through Ilg-built permanently lubricated motors . . . ex- 
haust it at front of fan. 


This pressure-cooling—inside the motor casing—helps 
explain part of the preference for Ilg fans. You get the 
operating cost advantages of open-type motors plus pro- 
tection superior to fotally enclosed motors . . . save as 
much as 10% on power costs in addition. 


> 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


Maintenance? Almost none. Ilg permanent-split capac- 
itor single-phase and three-phase motors never run hot, 
have no internal starting switch to wear out. Dynamically 
balanced, direct-connected fan and motor cut vibration 
to the minimum . . . completely eliminate noise and wear 
of belts and pulleys. 


One thing more: when you “install Ilg,” you get a “One 
Name-Plate” pledge of satisfactory performance. For 
further facts on Ilg Propeller Fans, write for Bulletin 153. 


ILG ELECTRIC VENTILATING CO. 
2879 N. Pulaski Road, Chicago 41, Ill. 
Offices in 57 Principal Cities 


Member of Air Moving and Conditioning Association Inc. (AMCA) 
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Notor Shops 





HYDRAULIC SECTION of coil department in L. R. Klose Electric Company's 
motor repair shop has time-saving coil press and coil spreader. Mechanic at right 


is taping formed coils. 


PRESET FINGERS actuated by hydraulic 
cylinders hold coil sides while coil is 


formed by hydraulic spreader; can be 


clamped and unclamped quickly. 





COIL PRESS uses hydraulically powered 
dies to compress sides and edges of multi- 
turn conductor in hairpin coil. Flat align- 
ment of turns facilitates coil taping. 
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Hydraulic Equipment 
Speeds Coil Production 


Any equipment or combination of 
equipment which tends to improve 
workmanship and increase shop 
efficiency ultimately results in bet- 
ter customer service and business 
relationship. That is the philosophy 
of J. H. McGlinsey, in charge of the 
motor repair division of L. R. Klose 
Electric Company in Kalamazoo, 
Mich. It is the basic reason for his 
constant review of shop techniques 
with an eye to economically replac- 
ing outmoded production equipment 
or revising specific operations to 
improve quality under current com- 
petitive conditions. 

Latest move in this direction was 
the acquisition of two pieces of hy- 
draulic equipment for the coil de- 
partment: (1) a coil spreader; and 
(2) a coil press. The spreader is 
paying off with more uniform sets 
of coils in less time with a mini- 
mum of physical effort. Coils for 2 
hp to 500 hp motors are formed on 
the unit in the Klose shop. After 
normal set-up time, the mechanic 
merely operates foot switches and 
levers. Hydraulic “fingers” grip the 
coil sides and a hydraulic cylinder 
provides the spreading force. Once 
the necessary adjustments have 
been made for a specific size and 
shape of coil it is merely a matter 
of inserting the “hairpins” and re- 
moving the formed coils. Savings 


of two hours or more have been 
reported for a 72-coil job. 

Another time saver in the Klose 
shop is the hydraulic coil press used 
to compress and align the multiple 
turns of rectangular copper com- 
prising the hairpin coil. Before go- 
ing to the spreader and taping ma- 
chine, coils are pressed and banded 
to permit application of maximum 
coil insulation with assurance of a 
good slot fit. Well formed coils that 
ease into slots without difficulty 
provide another time economy dur- 
ing coil installation. 

The coil press combines a_ hy- 
draulic vise with a vertical plunger; 
has a complete set of special dies 
for both vise and plunger to accom- 
modate a variety of hairpin coil 
sizes. Vise dies compress the sides 
of the multi-turn coil. The plunger 
die presses the edge of the coil 
against a support plate bolted to the 
bottom of one of the vise dies. Shal- 
low grooves milled in the inside 
faces of all dies and support plates 
seat the strip metal bands holding 
coil turns together. Vise and 
plunger operation are controlled by 
foot pedals and hand levers. 

When a coil is removed from the 
press, its sides and edges are per- 
fectly flat and straight without dis- 
tortion to the copper cross-section. 
Dies for different coil lengths and 
copper widths assure coil uniform- 
ity throughout the range of sizes 
normally used. 

For the variety of work passing 
through the Klose shop, nine sets 
of press dies, from 6-in. to 18-in. 
length, are kept on hand. Each set 
of vise dies has a complement of 
four or five plunger dies for differ- 
ent copper sizes. All are conven- 
iently stored in a tapered wood 


TAPERED RACK on coil press table keeps 
nine sets of press dies within arm’s 
length of press operator. Each set is for a 
coil size commonly used in the shop 
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FOOT PEDAL control on hydraulic coil 
press frees mechanic’s hands to manipu- 
late hairpin coil during press operation. 


pigeonhole rack 6 ins. wide, about 
20 ins. high, and ranging from a 
5-in. depth at the top to a 15-in. 
depth at the base. The rack is kept 
within arm’s length on the press 
table. 

Changing coil press dies to ac- 
commodate different size coils is a 
simple operation. Vise dies are 
bolted to the hydraulic vise jaws. A 
series of set screws in the slotted 
plunger block holds the “‘tamping”’ 
die in place. Press set-up time is 
held to an absolute minimum. 
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3-Wheel 
Design 


gives quick, clean cuts 
even in tightest places! 


Wall Board Holds 
Variety of Hand Tools 


One of the keys to efficient motor 
shop operation is to have every- 
thing in its proper place, easy to 
see and identify, easy to get and 
easy to use. At McBroom Electric 
Company, Indianapolis, Ind., this 
applies to hand tools as well as ma- 
terials and equipment. There is no 
time lost shuffling through work 
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Compact and light, yet strong, this new 
No. 315 RIGID 3-Wheel Tubing Cutter is 
extra handy on every job. Just what you need for 
that hard-to-get-at thin-wall conduit. No skinned 
knuckles . . . no slow hack saw. Cuts copper, brass, 
aluminum, steel tubing as well as thin-wall conduit. 
Handy Feta fold-in reamer protects hands and pockets. 
Try the new RUGAID No. 315 arid you’ll wonder how = cil 
you got along without it. Ask your Supply House today. +. SS ee 
EIGHT-FOOT tool rack at McBroom 
Electric Company facilitates storage and 


quick selection of a variety of hand tools; 
} eliminates time wasted shuffling in bench 
| drawers and tool chests 
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-Way Lighting 
Merchandiser 


VaR aek=3 a 


LIGHTING 


It’s a smart attractive wall display — Here, two 48 x 33”’ units make one 
96 x 33” wall display. Accommodates up to 22 Virden wall fixtures. 


To extend it, just add more units. 


Add a ceiling now or later — 
Here two 48 x 54” ceiling units 
are chain-suspended from the 
ceiling, will accommodate up 
to 26 Virden fixtures. Excel- 
lent for use in smaller rooms or 
where floor space is limited. 

















Add legs — and you have a free-standing display! 
Now it’s a complete lighting center! Displays up 
to 48 Virden fixtures. Makes selection (and buy- 
ing) easier, faster. 


Packed complete! Shipped to you prepaid! 


LIGHTING 


Peewee vara o a 





It’s a brand new concept in lighting fixture display! 
Modular units, designed by Virden, to answer almost 
every conceivable display problem, to fit any shape 
room. You can use it singly, or multiples, around cor- 
ners, in squares, oblongs, literally dozens of combina- 
tions. You can suspend it from the ceiling, hang it from 
the wall, or use it with legs for a free-standing unit. 


Smart in appearance, ruggedly made, it displays Virden 
fixtures perfectly, makes selling easier, faster, more 
profitable. Each unit is prewired with Bulldog Electro- 
strip. Metal panels in pastel colors are adjustable, slip 
out for easy fixture installation. 


A colorful brochure, picturing and explaining this 
new merchandiser in detail, is available. See your 
Virden distributor or write John C. Virden Company, 
Marketing Division, Dept. ECM, 5209 Euclid Avenue, 
Cleveland 3, Ohio. 


virden 


Member American Home Lighting Institute 
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ALUMINUM 


OR GALVANIZED STEEL 


SUPPORT SYSTEMS 


FOR POWER AND CONTROL CABLES 


IN-FREE-AIR 


DESIGNED ano DEVELOPED BY HUSKY PRODUCTS 


CABLE SUPPORT SYSTEMS 
are NOT ONLY 


RECOMMENDED and APPROVED 
by ALL Leading 


CABLE MANUFACTURERS 


They are actually SOLD by 
MOST of the large cable 
manufacturers. 





NO OTHER 


POWER CABLE SUPPORT 
SYSTEM HAS THIS DISTINCTION. 


DO YOU KNOW WHY?: 


The only “electrically sound “system; let us exploin... 
or...ask your cable monufacturers representotive. 


ALSO 
Send ad your copy of the ae of 


AVAILABLE THROUGH LEADING CABLE MANUFACTURERS 


hIPLOA PRODUCTS, INC. 


5300 VINE STREET, CINCINNATI 17, OHIO 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 








we. » 

WRENCH SOCKETS are racked on 
oblique and horizontal wood blocks with 
positioning dowels. Handles are above and 
below. Note silhouettes of missing tools. 


ANGLE BLOCKS for twist drills permit 
racking more drills in less space; facili- 
tate quick selection, removal and replace- 
ment. 


bench drawers, or tool chests, to 
come up with the proper size socket 
wrench, end wrench, screw driver, 
file, twist drill or tap needed to do 
a specific job. These tools, and 
many more, are in plain sight of me- 
chanics on an easy-to-reach wall 
rack installed near the truck en- 
trance of the latest addition to the 
McBroom shop. 

Basically, the tool rack is an 8-ft 
by 4-ft panel of j-in. plywood 
mounted on 14-in. wood spacers to 
the wall separating the stripping 
and assembly departments. Tools 
are suspended from large L-hooks 
or rest on wood shelf supports in a 
planned configuration that groups 
related items and their accessories 
without bunching or crowding. 
Many tools cover white painted 
silhouettes which encourage return 
of items to proper hooks and silently 
point up their absence when not 
covered. 

Sockets for wrench sets ranging 
from small to large sizes are sup- 
ported by horizontal and oblique 
wood “racks” mounted to the board 
and equipped with wood positioning 
dowels—one pin for each socket. 
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Why Alcoa Aluminum Rigid Conduit Proved to Be 
the Best Buy for an Ebasco Remodelling Job 


In planning to expand the electrical capacity of a 
26-story New York office building, the budget dic- 
tated that existing external shutter brackets be 
used for conduit suports. It was doubtful that they 
would support the weight of steel conduit. The only 
alternative was a more expensive breaking through 
of walls and floors inside the building. 

The solution proved to be Alcoa® Aluminum 
Electrical Rigid Conduit. Twenty-four 21-in. 
risers were installed on the exterior of the building 
from painter’s scaffolds. The light weight of alu- 
minum conduit made the job easier and faster and 
reduced labor costs. Further, no maintenance 
should ever be necessary because aluminum resists 
corrosion and staining and will never need painting. 
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For new plants and offices, too, new low prices in 
all sizes can make aluminum your most attractive 
conduit buy. Alcoa Rigid Conduit in sizes up to 6 
inches is furnished with color-coded thread pro- 
tectors to tell conduit size at a glance. For more in- 
formation, call Alcoa, or contact your Alcoa Con- 
duit Distributor. Aluminum Company of America, 
2327-H Alcoa Building, Pittsburgh 19, Pa. 


Your Guide to the Best in Aluminum Value 


* 
| 


ALCOA Gt yocntien en Der, 


ALUMINUM | FiGiD CONDUIT 
ISSUE MU-28 “ALCOA THEATRE” 
Exciting Adventure 
> Alternate Monday Evenings 
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ECONOMY, UTILITY 
AND CONVENIENCE 


NOW,— and for the life 
of the building! 


resSwitch 


It’s time for the switches...and “Presswitch” is 
your choice for smooth, dependable fluorescent 
lighting control. From the installation word “go”, 
throughout the life of the building, “Presswitch” 
is “quality you can put your finger on”. 


“Presswitch” saves installation time, labor an’ 
materials. A thru-connection eliminates the usua! 
ground wire splice and the time-consuming cost of 
making a solderless connection. Wires normally 
spliced are securely joined by inserting them under 
a screw terminal designed for the purpose. (See 
photo at right.) 

Once installed, “Presswitch” looks as smooth as it 
acts. It’s “on” or “off” with the slightest press of 
the finger or touch of the elbow, providing greater 
operating convenience wherever it is installed. 
Ask for “Presswitch” in single pole, double pole, 
three-way and four-way, with ivorine or brown 
nylon button. It operates in any position, fits stand- 
ard boxes, utilizes standard wall plates. 


For Complete Information, Write 


HARVEY 
HUBBELL, inc. 


HIGHEST QUALITY 
WIRING DEVICES * MACHINE SCREWS 


pDEPT.C-1 BRIDGEPORT 2, CONNECTICUT 


cat. no. 1251-I 


15 amps., 120-277 volts 


Single pole A.C. “PRESSWITCH” 


with thru-connection 


SAFE, SECURE 
THRU-CONNECTION 
SPEEDS AND SIMPLIFIES 
WIRING, SAVES MATERIALS 
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Drilled wood blocks with a 45-de- 
gree face hold and position twist 
drills for easy removal; permit 
more drills to be racked in less 
space. Drill sizes are identified by 
a metal template on the block face. 
A wide range of thread taps are ac- 
commodated by a horizontal wood 
block drilled for a variety of sizes. 

Net effect of this new tool rack is 
to cut a mechanic’s non-productive 
time and make it easier for him to 
do a better job for the customer. 
When he needs a specific hand tool, 
he merely scans the tool board, 
selects the proper item, uses it and 
returns it to the rack. One basic 
truism of the McBroom operation 
is: If you return a tool to its proper 
place, it will be there when you need 
it again. The tool board serves as a 
constant reminder. 


Wire Pay-out 
And Tension Stand 


Mechanics in the motor repair 
department of Willey-Wray Elec- 
tric Company, Cincinnati, find it 
convenient and time-saving to have 
a portable reel stand around for 
that odd-size magnet wire some- 
times needed to do a rewind job. It 
eliminates disrupting a standard 
rack setup of commonly-used reels 
to accommodate a single reel for 
one job, 

That type of thinking led to the 
development of a single-reel mag- 
net wire payout stand with at- 
tached tension device. Its simple 
design and construction facilitates 


REEL OF magnet wire is centered be- 
tween adjustable ball-bearing spindles 
of pay-out stand. Saddle takes standard 
6-in. or 12-in. diameter reels. 
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Es No. 166 PLASTIC 
ELECTRICAL TAPE 


the choice of experts... 


FOR BETTER PERFORMANCE ON THE TOUGHEST 
ELECTRICAL JOBS - DUTCH BRAND PLASTIC TAPE 


Experts choose Dutch Brand Plastic Tape 
... it’s dependable. That’s because it’s safe, 
resists up to 9,000 volts. And it’s easy to 
use... conforms neatly and snugly to ir- 
regular surfaces, yet has what it takes to 
stick around in the tight spots. Econom- 
ical, too... Dutch Brand Plastic Electrical 
Tape protects against corrosion, is weather 


JOHNS MANVILLE 


and water-proof, resists mildew and fungus. 
Try the choice of experts . . . next time ask 
for Dutch Brand. It’s available in the sizes 
and widths to meet your requirements. 


Johns-Manville Dutch Brand Products, 
7800 South Woodlawn Avenue, Chicago 
19, Illinois. 


JM Jouns-MANVILLE 


PRODUCTS 
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Write for booklet ! In the 


market for new ideas on 
tape as a time and 
money-saver? Send for 
“Big Four in Electrical 
Tapes,” our new booklet. 
Write today! 





MOLDED CASE CIRCUIT BREAKERS 


WHY A MOLDED CASE 
CIRCUIT BREAKER ? 


THERE ARE AT LEAST 10 GOOD REASONS 


1. SAFETY TO PERSONNEL 


Completely enclosed terminals on |-T-E Molded 
Case Circuit Breakers provide maximum safety 
to personnel, even when breaker enclosure 
covers are open. And |-T-E Circuit Breakers 
cannot be manually held closed against a short, 
because they open instantly. 








9. NO REPLACEMENT 
OR MAINTENANCE COSTS 


Circuit breakers do not require replacement 
parts or fuses—the first cost is the last. Nor 
do they require periodic checkup and main- 
tenance, such as tightening of joints, cleaning 
of contacts, and occasional tightening of re- 
movable fuse links. 

















6. PREVENTS 
SINGLE PHASING 


No matter which pole or poles of an I-T-E 
Molded Case Circuit Breaker are affected by 
an overload or short circuit, all contacts open 
simultaneously. The combination of a circuit 
breaker and properly applied motor controller 
is an unbeatable combination to guard against 
single phasing. 





7. LOW POWER LOSS 


High contact pressure, silver alloy contacts, 
and electrically welded connections in |-T-E 
Molded Case Circuit Breakers assure minimum 
watt loss. Year after year, a circuit breaker can 
save you lots of money in power costs. 





For detailed intormation, see your authorized |-T-E distributor or write to I-T-E 
Circuit Breaker Co., Small Air Circuit Breaker Division, 19th & Hamilton Sts., 
Philadelphia 30, Pa. In Canada: Eastern Power Devices Ltd., Port Credit, Ont. 
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2. REDUCES 
PRODUCTION DOWNTIME 


1-T-E Circuit Breakers save dollars by eliminat- 
ing lost man-hours, lost machine-hours, and 
lost production. Anyone can tell a tripped 
breaker at a glance—no need to locate and 
replace blown fuses. Once a fault has been 
cleared, it is only necessary to reset the breaker. 


3. UNIFORMITY 
OF OPERATION 


All 1-T-E Molded Case Circuit Breakers are 
factory set and tested. At least two tests are 
made at 200% continuous current rating to 
make certain breakers trip within the proper 
interval of time. 





4. COMPLETELY 
TAMPERPROOF 


Breaker tripping mechanisms are sealed— 
calibrations cannot be altered. And circuit 
breakers eliminate the dangerous possibility 
of inserting incorrect rated fuses. 











8. SAVES MOUNTING SPACE 


1-T-E Molded Case Circuit Breakers are com- 
pact. Space means money, and the relative 
compactness of |-T-E Circuit Breakers is an- 
other reason why circuit breakers mean greater 
economy for you. For example, a 600 amp en- 
closed circuit breaker is 6 in. shorter, 7 in. 
narrower, and 2 to 3 in. shallower than a com- 
parable rated fusible switch. 















































a | 
9. VERSATILITY 
IN APPLICATION 


A very wide range of special attachments and 
enclosures are available. This broadens the 
application of circuit breakers to meet all of 
industry's diversified requirements. For in- 
stance, remote tripping of breakers or remote 
visual or audible signals of breaker operation 
are available for special applications. There 
are |-T-E Molded Case Circuit Breakers to 
meet your requirements with maximum econ- 
omy and safety. 





10. UNDIVIDED 
RESPONSIBILITY 


1-T-E Circuit Breakers are manufactured, tested 
and sold as a unit. Fusible switches and fuses 
are not. When you buy an I-T-E Molded Case 
Circuit Breaker, you are buying lifetime assur- 
ance of consistent and coordinated protection. 





(Th) | 


I-T-E CIRCUIT BREAKER COMPANY 


PHILADELPHIA, PENNSYLVANIA 
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APPROVED 


d for quality... insisted 
Is throughout ...and 
prtable Control Cable. 


Telsta Corporation re 
on highest quality md 
chose Bronco 66 Certifi 
The first and only indepé tly powered electric 

lift, with a single “‘joy stié ontrol for the man 
» in the basket, is being ma red by 


TELSTA COR RATION 


of Redwood City, California. Ca ications com- 
panies call the Telsta Electric e ‘first ap- 
proach to mechanized cable pla Bronco 66 
Certified Portable Control Cable hosen for 
the lift because of its outstanding} n 


weather resistance 
dependability... fle ty 


Control and power cables are located 
within the booms. A take-up reel eliminates 

the need for slip rings. Cables are exposed 
constantly to sunlight and ozone. They oper- 
ate in the presence of oil. They are flexed 
constantly in operation. Bronco 66 Certified is 
designed for this kind of gruelling service. Jacket 
is Certified to contain not less than 67.32% 
Neoprene for maximum, long-lasting protection. 
Cables are Synchro-Cured for maximum flex-life. 


Got an “impossible 
cable application? 
Bronco 66 Certified 
is the answer. 


WESTERN INSULATED WIRE Co. 


READY FOR winding, individual reel 
stand has brake tension adjusted to 
match wire size and winding head speed 
Unit can be moved to any winding ma- 
chine. 


TORSION SPRING has simple rack ad- 
justment to vary pressure on brake shoe 
Note sturdy base and low center of 
gravity of reel stand. 


loading, unloading and adjusting 
wire tension to match wire size and 
winding head speed. It can be 
moved anywhere in the shop, set 
in front of a winding machine, and 
stored out of the way when not in 
use. 

The sturdy base of 13-in. steel 
channel, with four steel-pad “‘feet’’, 
comes from the pedestal of a heavy 
duty fan. Its 28-in. spread and 
short “neck” (a 3-in. length of 
1} in. pipe) contribute to the low 
center of gravity of the stand and 
prevents possible tilting or tipping 
over. 

A U-shaped saddle, welded to the 
base, holds standard 6-in. and 12-in. 
diameter magnet wire reels. It is 
made of 1}-in. steel pipe with an 
18-in. span at the base and 9-in. 
uprights. Set-screw collars, welded 
to the uprights, seat movable shafts 
supporting ball-bearing cone spin- 
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NOW ...—. SafEP UP 


with the new stép-down UTILI-SPLICE 


The all new =Sss\? UTILI-SPLICE offers 
top quality, speed and reliability 


The A-MP UTILI-SPLICE features advancements based on 
over ten years of aluminum termination experience. 

The entire UTILI-SPLICE surface is prepared for maximum 
conductivity and corrosion resistance by a special AMP plating 
process. Pre-inhibited with a highly effective non-flow compound, 
each UTILI-SPLICE connection is sealed against the elements. 
The inhibitor’s conductive nickel particles lay bare pure metal 
of the conductor during compression. The special plating-inhibitor 
teamwork provides superior life characteristics. 

UTILI-SPLICE lengths are in proportion to the wire cross 
section area. Thus maximum contact area and heat dissipation 
are obtained at a minimum of cost. 

UTILI-SPLICE wire-stops assure precise insertion depth. 
Wire sizes range from 8 through 1/0. . . aluminum or copper or 
combination, solid, stranded or ACSR .. . all clearly marked 
along with crimp locators. 

AMP developed companion units—light weight A-MP hy- 
draulic and mechanical tools . . . provide fast, accurate optimum i 
connections. ba 


When the linesman steps up the ladder with the new Step-Down UTILI-SPLICE 
and matching tool, you get permanent, high quality splices at low cost. 


American Pamcor, Inc. apt 


GENERAL OFFICES: 181 HILLCREST AVE., HAVERTOWN, PA. 
EXCLUSIVE DISTRIBUTOR FOR FNZNS PRODUCTS TO THE UTILITY INDUSTRY 
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WILL ROBINSON, manager of Torrance 
Electric Motor Shop in Rock Island, Ill., 
and George Thompson, the firm’s sales 
manager are shown in one of their many 
“‘huddles”’ discussing various phases of 
motor shop sales techniques. 


dles on which the reel is centered 
and rotates. Thumb screws permit 
quick adjustment of spindle shafts 
for reel loading and unloading. 
Adjustable wire tension is pro- 
vided by a spring-actuated friction 
brake pressing against the reel 
rims. The brake shoe is an 114-in. 


Md , | by 3-in. piece of 4-in. steel plate 
(pect Y AMERICAN PLASTIC LOUVERS faced ow ee §-in. Bt thor Fran 
ble-ply leather. Rivets secure the 

THE OUTSTANDING LOUVER FOR ANY LIGHTING DESIGN. | leather to the shoe. A’ stub-eye 
centered on the back of the shoe 

American Plastic Louvers offer the maximum in conform- plate is pin connected to the top 

ability for any lighting plan, whether it be industrial, insti- of an 8-in. brake arm. The other 

tutional, commercial or retail. In application they may be end of this arm is welded to a 


aS Ged j Onis : “free” shaft rted by brackets 
employed in individual fixtures, full ceiling installations or Ras os cus eta Ct 


any modular pattern. Strong, light weight louvers eliminate ter pins keep the shaft from shift- 
the need for costly heavy ceiling construction. ing. 
e One end of a torsion spring, 
Color-Stable. . coiled around this shaft, engages a 
® Restful shielding re- Sotto pin in the brake arm. The other end 
gardless of the light in- eee e* of the spring seats in the teeth of 
tensity involved. aoe 5 Anagribe reg Fen to the = 
: . om yoegee. e base. As the finger grip on this 
Light Weight — Specific 5. s so end of the spring is natal away 
gravity of only 1.05. > ; 





. ences » from, or toward, the reel saddle, 
Low Cost Maintenance , ofee ; tension on the friction brake is in- 
— Easy to clean. oe eae pees creased or decreased. A set-screw 
Available in combina- . rites locknut keeps the torsion spring 
tlon of sizes. o : against the brake arm at all times. 


Only the exclusive process 
of the American Louver 
Company is covered by 
these patents: 
USA Pat. No. 2,566,817 
USA Pat. No. 2,607,455 
Canadian No. 484,346 
Canadian No. 497,047 


The next time you order, 
specify the ultimate in 
modern plastic louvers — 
gett AMERICAN! 


BFEATURES: 


DYNAMOMETER built in the shop of the 


Electric Motor Repair Co., Baltimore, 
Write for additional details Md., is put into use by shop foreman Art 


Dillon before approving a repaired motor 


Tesk-idtet- tam leleh A-lamotelasier-tak ae = check-out and pick-up, 


4240 N. SAYRE AVENUE CHICAGO 34, ILLINOIS 





There ll be new 
construction 
here... 


WILL YOU KNOW ABOUT IT IN TIME? 


This could be right in your area. In that case, you’d want 
to know: What’s going to be built * Its exact location * 
Who’s going to design and build it » When the bids will be 
due * Who’s bidding. 

Dodge Reports are the surest way to get regular, up-to- 
date answers to questions like these. They provide you a 
way to locate and carefully select jobs, to pin down con- 
tracts and lift up profits. 

With Dodge Reports, you don’t spend time chasing down 
rumors. You don’t spend time making fruitless solicitations. 
You concentrate on active business — all active business. 
Dodge Reports insure that you won’t overlook many a 
profitable business opportunity — even from a source you 
rarely contact. 


F. W. Dodge Corporation, Construction News Division, Dept. 9088 
119 West 40th Street, New York 18, N. Y. 


I want to know how to get more new construction business. 
Please let me see some typical Dodge Reports for my area. I am 


interested in the markets checked below: 
CL) House Construction [] General Building 


(C) Engineering Projects (Heavy Construction) 


Area 





OC 
Company 
Address ae 


City 


ELECTRICAL CONSTRUCTION AND 


MAINTENANCE .. 


Dodge Reports cover every local market in the 37 
Eastern states. To make it possible for you to receive the 
kind of information you need in time to take action, over 
a thousand trained Dodge news gatherers make regular 
calls on more than 138 thousand established sources of 
information, and many thousands of others who come into 
the market only once, or infrequently — over 2 million per- 
sonal calls and 12 million phone calls per year. 

Send today for “Dodge Reports — How to use them effec- 
tively.” This booklet includes the famous Dodge Specifica- 
tion Form, which helps you define the kind and size of 
work you can handle best, in the area which you can cover 
most profitably. 


i. imaiiaioe: 
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THE FINEST CONDUIT RUNS 
BEGIN AND END 
WITH 
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FIRE RESISTANT! 
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INSULATED BUSHINGS 


vy 
Type “B’ — Designed for prevention 
of grounds. Made of highest grade 
malleable iron or steel, insulated with 
Bakelite molded and locked into 
bushing. Sizes: 42” to 6”. 





oy 


Type “E” — For spacing and individ- 
vally insulating wires as they emerge 
from conduit. Molded canvas Bakelite 
covers have high dielectric and me- 
chanical strength. Sizes: 42” to 6”. 








Wy 
Type “AB” — New addition to the 
O.Z. line...made of high-strength 
aluminum alloy with interlocked 
Bakelite insulation. Sizes 42” to 6”. 





Type “BL” — Combines protection of 
insulated bushing and means for mak- 
ing quick, positive ground connec- 
tions. Consists of Type “B” equipped 
with combination lug. Sizes: 12” to 6”, 





GROUNDING BUSHINGS 


bronze. Ideal for grounding banks 
of conduit where metallic-protected 


a Type “GB” — Corrosion-resistant 
cable is used. Sizes: 12" to 6”. 





Type “IGB” — Similar to “GB” ex- 
cept insulated with Bakelite collar 
locked into bushing. Sizes: 12” to 6”. 





ELECTRICAL 


CONSTRUCTION AND MAINTENANCE .. 
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O.Z. holds the line on quality — 
with the line that gives you 
greatest selection! 


Whatever your bushing requirements, O.Z. 
has the type and size you need! As with all 
O.Z. products, completeness is the keynote! 
And, as always, this completeness is backed 
by another O.Z. constant: quality! O.Z. bush- 
ings utilize only the traditionally-superior ma- 
terials: Cadmium-plated or hot-dip galvanized 
iron and steel, bronze, and molded canvas 
Bakelite . . . all at prices competitive with sub- 
stitute materials... all time-proven in finer 
conduit runs everywhere. For more informa- 
tion on O.Z. bushings, call your local O.Z. 
distributor or write direct to the company. 








(u) 
WS 
Type “SB” — For use on conduit hav- 
ing no threads. Case-hardened cup- 
point set screws for fastening. Sizes: 
%" to 6". 


® 


Type “SBT” —A cadmium-plated bush- 
ing for thin-wall conduit application. 
fastens with case-hardened, cup-point 
set screws. Sizes: 42” to 2”. 


END BUSHINGS 


Type “EL” — Provides the protection 
of end fittings and permits quick, 
positive ground connection by means 
of combination lug. Sizes: 42 to 6”. 





INSULATING BUSHINGS 


Type “A” — Made of molded canvas 
Bakelite having high dielectric and 
mechanical strength. Sizes: ¥2"’ to 6”. 





Type “BB” — Molded Bakelite. Male 
thread. Installed with locknut. In- 
sulates cables passing through metal 
boxes or troughs. Sizes 42” to 6”. 


FACTURING CO 








Type “ABB” — Combination of Type 
“A” and “BB” bushings to insulat 
cables passing through metal boxes 


or troughs. Sizes: 42" to 6”. 
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Cutaway model. transformers are 
available in single-phase and three-phase 
designs, ranging from 3 to 75 kva, 600 
volts or less. 


T isn’t likely that utilities and indus- 

trial users subject dry-type transform- 
ers to the punishment the U. S. Navy 
expects its equipment to withstand. Yet, 
Allis-Chalmers gives you the same, extra- 
dependable dry-type transformers in 
“industrial-type” enclosures that the 
Navy installs in supercarriers, guided- 
missile destroyers and mine sweepers. 

Allis-Chalmers totally enclosed dry- 
type transformers can save you as much 
as 20% on initial cost in place of an oil- 
filled unit. They are more economical to 
operate and can actually increase pro- 
duction. These units can be located out- 
doors, they’re weatherproof—or indoors 
in dusty, lint-filled or moist atmospheres. 
They are quickly and easily mounted on 
walls, posts or machinery. Maintenance 
is virtually eliminated because there is 
no cooling liquid to change or filter — 
the coil is given maximum protection 
with high temperature insulating mate- 
rials consisting of Fiberglas, asbestos 
based materials and silicone varnish. 


For complete information, call your 
nearby A-C representative or write Allis- 
Chalmers, Power Equipment Division, 
Milwaukee 1, Wisconsin. 





ALLIS-CHALMERS 
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Product News 





Receptacle 


(1) 


A new receptacle providing dual 
electrical grounding has been made 
available in Baseduct wiring sys- 
tems. It is rated at 15 amps, 125 
volts, and entire system is listed 
and approved by UL. Baseduct with 
dual grounding type receptacles 
spaced on 30-in. centers is catalog 
listed BDG 630. On 60-in. centers, 
the listing is BDG 660. To achieve 
positive continuous conductor 
grounding, the NEMA-type recep- 
tacle is provided with a code green 
grounding conductor, which is con- 
tinuous from feed to termination 
point. All conductors are No. 12 
AWG copper. Second ground is 
similar to that used on “Plug-In” 
strip. The new grounding-type re- 
ceptacle of molded plastic is fabri- 
cated with a brass clip circling the 
grounding conductor and protrud- 
ing through the back. As receptacle 
is rotated into position the pointed 
edges of the brass clip scrape 
against the steel channel of Base- 
duct, making an electrical ground 
connection. Lengths of duct are 
butted when installed. A ground- 
ing-type coupling assures continu- 
ous system ground. Existing Base- 
duct installations can be converted 
to the dual grounding receptacle 
installation by changing the wiring 
harness and installing suitable cap- 
ping. 

National Electric Products Corp., 
Gateway Center, Pittsburgh, Pa. 


Connectors 


(2) 


A new }-in. Twist-In flexible steel 
conduit connector, No. 302, is a 
companion-piece to the 4-in. Twist- 
In. Features include: positive 
ground; twists inside; smooth in- 
terior and rounded throat; all-steel 
construction. Literature is avail- 
able. 

Tomic Sales and Engineering Co., 
Detroit, Mich. 


Motors (3) 


All-weather climatized vertical 
hollow shaft motors in ratings up 
to 2000 hp are designed for indoor 
and unprotected outdoor service in 
irrigation, municipal, petroleum, 
public utility and industrial pump- 
ing applications. For bearing 
protection the motor has an oil- 
metering system, sealed bearing 
chambers and Alnico magnet drain 


plugs that collect foreign ferrous 
particles in the oil. 90° bends in the 
air flow system prohibit the en- 
trance of snow and rain, and non- 
corrosive screens the entrance of 
foreign matter and rodents. Self- 
release couplings prevent unscrew- 
ing of shafting in case of accidental 
motor reversal. Bulletin No, 2450 
is available. 

Louis Allis Co., Milwaukee 1, Wis. 


(4) 


A new threadless entrance cap 
with 5-hold insulator for use with 
2-in. service masts. Made of mal- 
leable iron—hot-dipped galvanized, 
the entrance cap combines reducer 
and 1lj-in. cap in a single fitting. 
Firm contact with mast is main- 
tained by an adjustable clamping 
shoe. Literature is available. 

Gedney Electric Co., 1270 Sixth 
Ave., New York 20, N. Y. 


Entrance Cap 


Attic Fan (5) 


A patented spring mounting that 
effects whisper-quiet operation is 
the outstanding feature of the De- 
Luxe HVB attic fan. Other fea- 
tures include all steel welded con- 
struction, and ball bearing fan and 
motor. It is UL approved and has 
a PFMA certified rating. It is fully 
assembled with motor and cut-off 
switch and is for wall or ceiling in- 
stallation. 

Chelsea Fan & Blower Co., Plain- 
field, N. J. 


(6) 


Type MVF mercury vapor flood- 
light provides in a general purpose 
1000-watt mercury floodlight the 
following features: rear door re- 
lamping with positive locking in 
open position; spun-sealed lens; 
choice of three reflectors; choice of 
four lenses; assemblies complete 
with ballast; and use of either clear 
bulb or phosphor coated lamps. A 
wide choice of lenses and reflectors 
produce a variety of beam spreads 
and beam candlepowers. A beam as 
narrow as 75° or as wide as 163° 
can be obtained. A candlepower as 
high as 236,000 is available. Bal- 
lasts listed with Type MVF will op- 
erate the lamps in weather as cold 
as minus 30°F. Literature is avail- 
able. 

Crouse-Hinds Company, Syracuse 
LN. Be 


Mercury Floodlight 


Adjustable Speed Drives (7) 


A new line of adjustable speed de 
packaged drives featuring static 
power conversion carries the trade 
name Ultraflex Packaged Drives. 
They are available in two forms— 
the Ultraflex E, a 1 to 40 hp elec- 
tronic adjustable speed drive; and 
the Ultraflex M, a 1 to 200 hp mag- 
netic amplifier adjustable speed 
drive. All drives include three basic 
components; the Ultraflex enclosed 
panel, housing the conversion and 
control units; an operator’s station; 
and latest type industrial de motor. 
The operator’s station incorporates 
start-stop pushbuttons and a speed 
adjusting potentiometer or regula- 
tor. The control panel, in addition 
to conversion units and control 
devices includes protective devices 
for fused short circuit protection, 
eutectic overload protection, under- 
voltage protection, current limiting 
relays and, in the Ultraflex E, a 
motor operated timer. 

Cutler-Hammer Inc., 228 N. 12th 
St., Milwaukee 1, Wis. 


Lighting Units (8) 


A new line of industrial units 
ranges from high-bay mercury 
equipment through various types of 
fluorescent and incandescent to 
localized lighting for fine inspection 
and assembly. Fluorescent reflec- 
tors have upward components in the 
8-15%, 20-30%, and 30-40% cate- 
gories; are 20 gauge steel with 
porcelain enamel finish using the 
continuous-furnace method. Top 
apertures have a high flange and 
large radius. The looped handle of 
the reflector support is large enough 
to be operated with or without 
gloves and has a flat surface per- 
mitting more speed and comfort. 
Without lowering any unit from a 
continuous row, it is possible to take 
down the end cap assembly to re- 
place a socket. 

The Wakefield Company, 
milion, Ohio. 


Ver- 


(9) 


The 4-in. octagon boxes, 14 ins. 
deep, are now available with a com- 
plete variety of brackets. Brackets 
are projection-welded to boxes. 
Boxes can be ordered with clamps 
for armored or non-metallic cable. 
Literature is available. 

Arrolet Corporation, Montgom- 
ery, Pa. 


Boxes 
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CORD STRETCHING 


are “evils” millions of people 
will read* about in Plugmold 
advertising. Naturally we're 
telling them how you can 
eliminate such irksome prob- 
lems forever with Plugmold. 
Yes, the crusade is on and it 
will grow—the chance to lead 
is yours. 


2 Saturday Evening Post 
Time 
House Beautiful’s Building Manual 
House & Garden's Book of Building 
Home Modernizing 
New Homes Guide 


PLUGMOLD® 
1 MIREMOLD” 


THE WIREMOLD COMPANY 
Hartford 10, Connecticut 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 
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Starter (10) 


To provide simplified installation 
and increased safety for operating 
and maintenance personnel, several 
new design features have been in- 
corporated in the Limitamp me- 
dium-voltage starter. Key additions 
to the unit are a new motor cable 
raceway and plug-in contactor con- 
trol leads; heavy-duty interlock and 
door latch and handle. Fused 
starter provides coordinated control 
of motors up to 3,000 hp on systems 
with 150,000 kva available at 2,300 
volts and 250,000 kva available at 
4,000 or 4,800 volts. Starter em- 
ploys a 50,000 kva interrupting ca- 
pacity contactor. 

General Electric Co., Schenectady 
oy. 2. 


Lighting Fixture (11) 


Fluorescent lighting fixtures for 
use in schools, offices and stores, 
called the Richmond. They are shal- 
low and straight sided. A coordi- 
nated design throughout the entire 
area of any installation is made pos- 
sible by a choice of three different 
side panels, two different shielding 
assemblies, and 2- or 4-lamp units 
in 4- or 8-ft lengths. Other features 
are built-in channel connector for 
2-lamp units, that makes continuous 
row installation easy; “U” shaped, 
translucent plastic side rails that 
provide continuous snug seating for 
side panels and lock with cross 
louver ends; an automatic aligning 
device; and “twin” thumb latches 
at both ends of fixture. Bulletin is 
available. 

The Mille) 


Conn. 


Meriden, 


Company, 


Floodlight Control (12) 


A new floodlight control No. 3158 
with a photo-electric cell which is 
sensitive to light and darkness, is 
used to automatically turn flood- 
lights, street lights, warning lights 
and advertising sign lights on when 
darkness approaches, regardless of 
hour and off when daylight comes 
or when illumination is not needed. 
It can control 2,000 watts of fluores- 
cent or neon lights, or 1,000 watts 
of incandescent lights. By using 
a power contactor it can control a 
bank of lights with an unlimited 
load. The 3-contact twist-lock plug 
in base makes it easy to install new 
control onto various types of light 
fixtures. Other types of bases with 
pig-tail connections are also avail- 
able. The photo-electric cell in the 
control is easily adjusted to respond 


to various light levels between 4 to 
100 footecandles of daylight by turn- 
ing screw-down cap. The snap ac- 
tion mercury switch with tungsten 
to mercury contacts is hermetically 
sealed to eliminate pitting and cor- 
rosion. The control can be installed 
at up to a 30° angle, can withstand 
vibration and is not affected by tem- 
perature changes. Literature is 
available. 

Roth Manufacturing Co., 6420 
West Howard St., Chicago 31, Ill. 


(13) 


A newly designed Fluoresign 
outdoor liminaire for poster panels 
and wall areas uses very high out- 
put lamps. Unit permits rotation of 
entire reflector and lamp assembly. 
By combining the appropriate end 
and center socket assemblies with 
4-, 6- or 8-ft reflectors, any length 
luminaire can be constructed. A 
special package that includes two 
9-ft reflectors, center extension 
socket assembly and end_ socket 
assemblies, adapts two 8-ft lamps to 
a standard 18-ft poster board. It is 
also weathertight, and has degree- 
marked sockets for adjustment to 
desired angle. 

Revere Electric Mfg. Co., 7420 
Lehigh Ave., Chicago 48, Ill. 


Luminaire 


(14) 

A new recording annunciator 
pinpoints and provides information 
for quick analysis of equipment 
failures. It is designed specifically 
to provide a compact, permanent 
record of the off-normal and re- 
turn-to-normal operations of power 
substation equipment. The recorder 
is suited for a wide variety of ap- 
plications in industrial plants, proc- 
ess plants and public utilities, at 
attended or unattended control sta- 
tions. Basically, the unit is a clock- 
printer and relay unit which moni- 
tors 8 to 32 points per operational 
system. Larger units are available 
to monitor up to several thousand 
points. It records the time equip- 
ment goes off-normal and the time 
it returns to normal. If more than 
one piece of equipment in the sys- 
tem goes off-normal, the informa- 
tion is recorded sequentially, pro- 
vided the occurrences are at least 
one-quarter second apart. Unit con- 
sists of a clock printer and a com- 
pletely wired chassis containing 
Panalarm hermetically-sealed, plug- 
in relay units. 

Panellit, Inc., 7401 North Ham- 
lin, Skokie, Ill. 


Annunciator 
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MEARS 


LOW VOLTAGE 


AIR CIRCUIT 
BREAKERS 


A circuit breaker must be 100% dependable 
(or if is 100% worthless) 


The dependability of a circuit breaker is 
something unique. It is built to handle a 
crisis that may never occur. Unable to flex 
its muscles regularly, its function is to rest 
in a state of inactive readiness for years on 
end. If it fails once it is a total failure. 

There are two ways to check a circuit 
breaker’s dependability. One is to assess 
its mechanical design in the light of an 
engineer’s basic knowledge of electromotive 
and mechanical forces. Another is to look 
at the record. On both counts Mears invites 
the most searching inquiry. Many exclusive 
design features provide an exceptional mar- 


MEARS 


AIR CIRCUIT BREAKERS 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


gin of safety. As for the record—no Mears 
circuit breaker has ever failed, even after 
years of suffusion in the abrasive dust of 
cement mills or the corrosive dust of 
alumina plants. 

UNIQUE FEATURES: 

1. Fixed, removable and draw-out units. 
Mears removable units can be removed from 
the switchboard without killing the main bus. 
There are no expensive shutdowns. 

2. The widest selection of circuit breakers. 
Five extra sizes. 

TO LEARN MORE ABOUT MEARS 
AIR CIRCUIT BREAKERS see our rep- 
resentatives : 


Garnett Young and Co.: Los 
ngeles, Phoenix, Portland, 

Ore., San Francisco, Seattle 

L. H. Jones Co.: Emmaus, Pa 

Slaybaugh-Thompson Co. 
Denver 

Tate and Co.: Dallas, Houston 
New Orleans 

The Chas. L. Ward Co.: Kansas 
City, Mo 

L. L. Weldy & Associates, Inc. : 

and Milwaukee 


Electric Jobbers Equipment 
Yo.: Minneapolis 


Chicago 


M. H. Gottfried: Mexico City 


Mears circuit breaker features 


Both electrical and manual operation. 
.. Low operating temperature 
.. Sintered silver contacts 
. . Shockproof. 
.. Vertical plane design. 
. Dustproof. 
Anti-bounce 
Operating torque with 300% safety 
margin 
.. Light tripping action 
. Low maintenance. 
. Extra wide range of ratings (can be 
sized to job) 
.. Only West Coast breaker manufacturer. 
. . Fast Delivery 
. 100,000 Amp interrupting capacity, 
6000 Amp continuous 
Fixed, removable and draw out units. 
The widest selection; 5 extra sizes 


Send today for catalog and 
test information 
Mears Electric Circuit Breakers, Inc 


Swan Island, Portland 17, Oregon 


Please send me “Mears Low Voltage Circuit 


Breakers" catalog: 


Name 
Firm 
Address 


City 
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Safety Interlock (15) 


A new Cypak static safety inter- 
lock for machines with dual man- 
ual control suitable for application 
to controls for presses and other 
dual-controlled machines. For any 
dual-controlled machine to be ener- 
gized, the interlock requires that 
both palmbuttons or other control 
switches be closed simultanéously. 
If either button is released, ma- 
chine is stopped and cannot be re- 
started until both buttons have 
been released momentarily and 
then depressed anew. Approximate 
dimensions are 5 by 6 by 3 ins. In- 
put power requirements are 117 
volts at 60 cycles and output power 
is 250 ma at 6.5 volts, half-wave 
de. 

Westinghouse Electric Corp., 
P. O. Box 2099, Pittsburgh 30, Pa. 


Splices Brushes (16) 


New water cooled metal-graphite 
FOR WIRE brushes for higher current carrying 
capacity, are especially adaptable 
OR CABLE? for low voltage, high ampere appli- 
cations. A continuous tube is 
molded in the top portion of the 
brush for the purpose of carrying 
water through the brush structure, 
providing a cooling effect. 

Keystone Carbon Company, St. 
Marys, Pa. 


‘ Warning Beacon (17) 
this PLN catalog A 360° revolving beacon for in- 

dustrial emergency warning pur- 
poses has been designed as a safety 


speeds up ordering alarm and visual communications 


signal. Mounting a 200-watt, sealed 


. . beam lamp, the beacon produces 60 

and installing! brilliant flashes per minute which 

4 “4 carry over long distances both in- 
doors and outdoors. Model 271 
beacon ray features a tilting beam, 
You can wrap up details fast on splicing and terminating needs enabling the light to be angled up- 
with this handy, up-to-date aid in planning and ordering. ward to within 3° of vertical, or 
downward to just below the horizon. 
The light was designed for use in 
high noise level areas. It can serve 
as a warning light for in-plant rail- 
road systems, for signaling in 
mines, air fields, quarries, etc. A 
specially designed heat resistant 
glass dome covers the lamp, and is 


The PLM line includes a complete range of splicing accessories 
for making 2, 3 or 4-way splices in or to armored cable (both 
open and sealed types), non-metallic sheathed cable and 
lead-covered cable through 23 kv. Unit package kits contain all 
materials and instructions needed for building correctly de- 
signed splice or termination. 

Save time and work in getting correct materials to the right 
place at the right time. Ask for copy of PLM catalog 301. 


: ‘ a : available in red, green, blue, amber 
PLM Products, Inc., 3875 W. 150th St., Cleveland 11, Ohio. bi or clear white colors. Signal is 


i weatherproof, and all moving parts 
Terminators A) Gaemmesters, Soomendh ae watt 
Splicing Kits H] and’271A, furnished with a 1i-in 
Conduit Ventilators | |" rederat Sign and Signal Corp, 

_ ’ | 8700 S. State St., Chicago 19, IIl. 
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Lighting Fixture (18) 


A series of 4-ft shallow, archi- 
tecturally styled lighting fixtures 
especially suitable for low ceiling 
construction. The 60th Anniversary 
Series is 34 ins. in depth and em- 
bodies fully hinged enclosures, uni- 
form light distribution and con- 
trolled surface brightness. It has 
two basic parts to install, a wire- 
way chassis and a one-piece enclo- 
sure that hinges into place after in- 
stallation of chassis. Available in a 
2-lamp unit 12 ins. wide, or a 4-lamp 
unit 24 ins. wide, fixtures are fur- 
nished with either plain or trans- 
lucent sides, with choice of louvers 
or diffusers. 

Garcy Lighting Div., Garden 
City Plating & Mfg. Co., 2475 
Elston Ave., Chicago 47, Ill. 


Control (19) 


A new tubeless photoelectric con- 
trol for incandescent, fluorescent, or 
mercury-vapor lighting. Heart of 
control is a new cadmium-sulphide 
photocell and an adjustable louver 
that distributes light evenly over 
the cell’s active surface. Positive, 
non-integrating, 5-second, time de- 
lay is provided by the load relay to 
prevent false switching due to 
transient light. Factory settings 
are 1 footcandle turn on, and 1.5 
footcandles turn off, but settings 
can be adjusted between one-half 
and 6 footcandles. Load relay con- 
tacts are rated 1000 watts. Lamps 
operate continuously if any control 
component fails. A 3-prong plug 
simplifies mounting the control on 
standard EEI-NEMA luminaire 
heads equipped with Twist-Lock re- 
ceptacles. A special adapter is 
available to facilitate use of the con- 
trol on luminaires equipped with 
straight-prong sockets. 

Line Material Industries, Mc- 
Graw-Edison Company, Milwaukee 
1, Wis. 


Light (20) 


The new Saf-T-Lite, known as 
Model 60, is an electrical shock- 
proof light which can be used with 
110-volt extension cords or trouble 
lamps. It is supplied with a 2-ft 
rubber cord and receptacle on the 
output, or 6-volt side. Any standard 
110-volt extension cord can be 
adapted by changing the present 
lamp to a 6-volt 50-watt type. Spe- 
cial types having polarized, twist- 
lock sockets, or explosion-proof fix- 
tures are also available. 

Hindle Transformer Co., Flem- 
ington, N. J. 


UNBREAKABLE VINYL 


— can’t crack, chip, or breok, 


MOLDED-IN CONSTRUCTION 
— blades, contacts, terminals 
locked in... nothing can wobble, 
work loose, or fall out. 


DEAD FRONT CAPS \ 
—back-wired for greater safety. 
No fiber washers to fuss with 
or lose. 


ONE-PIECE CONNECTORS 
— no eyelets or rivets. 
Double-wipe contacts per- 
manently anchored in vinyl 
bodies. 


RIGHT FOR EVERY JOB 
— unbreakable viny! resists 
acid, oil, grease . . . can’t 
break under roughest use. 


Patt 


~~ 


ONLY 


PVC ROYALOK’ 
OFFERS SO MUCH! 


SAFER, EASIER TO WIRE . , - 
= you eet deen, sale cian every PVC ROYALOK is a full line of 2-, 3-, and 


time. Handy fact-tag with eac 4-wire interlocking caps and connectors, 10 
device shows simple, easy z 


elite. and 20 amp., which, because of their unique, 
unbreakable vinyl molded-in construction, set new standards for 
durability, safety and speed of wiring. See for yourself . . . order 
from your wholesaler or write on company 


letterhead for a free sample and catalog. 
Please give wholesaler’s name. RO 
ROVAL ELECTRIC CORPORATION 


| an associate of International Telephone and Telegraph Corporation 


PAWTUCKET + RHODE ISLAND é 





an ASSOCIATE OF 
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By Saving Minutes, You Save Hours 


<=> 
.» WITH THE GREERESE HYDRAULIC 
KNOCKOUT PUNCH DRIVER 











You make smooth holes for up to 5-in. conduit in seconds with the GreEn- 
EE No. 7646A Hydraulic Knockout Punch Driver 
minutes you save on every hole quickly add up to hours! This small and 
handy, 


and the valuable 


yet extremely powerful, driver operates a// Greener Knockout 
Punches and is recommended for cutting entirely new openings in metal 
through 10 gauge. A few easy strokes of the handle, and the slug drops 


loose in the die! Ask your distributor for this timesaving drive—to use 


with your present GReENLEE punches—or the handy sets, including punches, 


2.9 


Set No. 7310, with punches 
for Y¥a"—4” conduit 


shown below: 


00010 tear 


Set No. 7306, with punches 
for Ya"—2”" conduit 








Set No. 7304 
—4 punches for 
22"—4” conduit 
Knockout Punch No. 743 
is available for 
5” conduit 


€ none 


No. 7646A Hydraulic Knockout 
unch Driver 


GREENLEE 


GREENLEE TOOL CO., 


WRITE for illustrated bulletin 
giving full details and prices. 


1748 COLUMBIA AVENUE, ROCKFORD, ILLINOIS, U.S.A. 
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Power Coiler (21) 

Electrical wire, wire rope, hose 
and plastic flexible pipe can be 
measured and wound into coils with 
a new portable powered coiler, de- 
signed for use in warehouse, stock 
room or factory. The “Reel-O- 
Matic” coiler is powered by a 4 hp, 
110-volt, capacitor-start electric 
motor, Unit can pull cable from 1- 
ton supply reels at 20 rpm. An 
accessory turntable permits the 
making of coil-to-coil cuts. Unit 
may also be bolted to a special base 
to make possible rewinding on large 
wood reels as well as in coils. 
Larger size models and variable- 
speed, double-spindle coilers are 
available in the same design. 

Columbia Products, Inc., Wrights- 
ville, Pa. 


Tool (22) 


A new fastening tool, called the 
R-260, is of the Shure-Set type and 
utilizes the power of a swung ham- 
mer to drive studs into a variety of 
non-brittle surfaces and light gauge 
metal. Tool is supplied with drill 
holder so that a worker may drill 
holes manually, wherever necessary, 
with the same tool. It can be used 
in non-brittle surfaces both outside 
and inside. For any of these sur- 
faces, select the proper fastener, 
hammer it into the desired surface, 
and fastener is seated. Tool drives 
threaded studs as well as pins. 

Ramset Fastening System, Olin 
Mathieson Chemical Corp., Cleve- 
land, Ohio. 


Unit Substations (23) 

A new line of silicon rectifier de 
unit substations for use in general 
industrial service, wherever 250- 
volt de power is required. Rectifiers 
are protected against dc overloads 
and short circuits by a de circuit 
breaker. The mercury arc rectifier 
substation which has served these 
applications heretofore, is now sup- 
plemented by this new line. Each 
substation includes incoming line 
section, high-voltage, up to 13,800 
volts, primary Pyranol oil-filled 
transformer, silicon rectifier sec- 
tion and dec switchgear section. 
Units are available for ac input 
ratings of 2400, 4160, 4800, 6900, 
7200, 12,000 and 13,800 volts, 3- 
phase, 60-cycle power. They are 
rated for de outputs of 250 through 
1000 kilowatts for 2-wire, 250/125- 
volt systems and from 250 to 500 
kw for 3-wire, 250-volt systems. 

General Electric Co., Schenec- 
tady 5, N. Y. 
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Louvers (24) 


All-aluminum louvers in 3 in. 
cubical cells are now available in 
six different pastel colors and four 
anodized colors. Koldbond 4 in. by 
4 in. by 4 in. is engineered to give 
both color variation and texture to 
ceiling and fixture design. The 
panels are non-static, fireproof and 
will not break or rust. They can be 
used in solid, complementary or 
contrasting colors. 

Columbia Electric and Manufac- 
turing Co., North 2310 Fancher 
Way, Spokane 10, Wash. 


Lighting (25) 

Aura-Lite is a new lighting in- 
strument designed to meet the 
problem of “color enhancement of 
environment”. It delivers a com- 
fortable, warm, natural white light 
to the living level and permits the 
introduction of any color into the 
downlite. Downlites are available in 
sizes from 60 watts, up to and in- 
cluding 1000 watts. They are avail- 
able for plaster ceiling, or for 
acoustical tile ceilings; for bottom 
access or top access; for flat and 
slope ceilings. 

Century Lighting, Inc., 521 West 
43d Street, New York 36, N. Y. 


(26) 

A new plastic screw anchor called 
“Wally” makes a permanent mount- 
ing in any material, but is de- 
signed especially for fastening 
screws in bottomless materials such 
as plasterboard, plaster, sheetrock, 
tile, etc. Made of white Tenite 
plastic it can be used outdoors or 
indoors. It is unaffected by mois- 
ture, corrosion. It can be used with 
No. 6, 7, 8, 9 or 10 screws. 

Holub Industries, Inc., Sycamore, 
Ill. 


Screw Anchor 


(27) 

A new 3l1-in. high battery called 
Type HD, and featuring 145-amp- 
hour plates, is an addition to the 
Sylver-Clad line. Because there is 
no change in tray dimensions, 
trucks in the 4,000-lb range and 
up using a 3l-in. battery can be 
equipped with the extra-capacity 
type HD batteries. It is supplied 
with Hi-Impac cell containers and 
covers. This shock-resistant ma- 
terial practically eliminates possible 
damage to battery cells caused by 
dropping, collision between trucks, 
or from the impact of heavy objects 
falling on the battery. 

C & D Batteries, Inc., Consho- 
hocken, Pa. 


Battery 
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ELECTRICAL 


Use this fast portable 


CONTRACTORS! 


trencher 


for cable, pipe, tubing, conduit 


POW-R-SPADE narrow 
trenches cost lc to 5c 
per foot including labor. 


Saves 80°. - 90°. cost 
time compared to su 


and 
b- 


contract or hand digging. 


Ready to go on the job, 


at once — no costly w 
ing around. 


ait- 


Can pay for itself in 
one day's operation. 


POW-R-SPADE digs a neat 3” 
wide trench. Dirt is delivered 


well pulverized on each 


side of 


trench — no lumps or clods. 


p-5PADE, 


Easy to back fill. 


Portable from job to job. 
Easily handled by one man. 


APPROVED and recommended by 
hundreds of users in every area of 
the United States. 
Get more facts about the earn- | 
ing power of POW-R-SPADE. | 


MADE BY STAMPINGS, INC, 
Davenport, la. 


W: ADMIT that these are strong statements. 
And yet, POW-R-SPADE users confirm 
them again and again. For here is a ma- 
chine that is ideal for trenching 3” wide to 
24” deep, where larger machines are costly 
and impractical; where hand labor is slow 
and expensive. No heavy wheel marks or 
unnecessarily wide trench to scar lawns. 
Digs right up to foundation of building. 
Goes 114 to 17 feet per minute, depending 
upon soil conditions. 

A rugged machine. Easy to set and to 
operate. Oil-sealed bearings. Powered by a 
well-known engine. Minimum maintenance. 
Shipped completely assembled, ready to go 
to work for you. Additional interesting de- 
tails and information immediately ' yours 
upon return of the coupon. 


Stampings, Inc., 1017/2 Mound St., Davenport, lowa 
Please send material on POW-R-SPADE to 

Name . 

Company 

Street 


City 
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{RROW CONDUITIT'S 


“Y-SLOT” COVER 


for single devices 


-Fits All 4° Sq. Boxes 
in ANY POSITION... 


for complet 


ARROW CONDUIT 
& FITTINGS CORP. 


129 30th Street, Brooklyn 32, N.Y 


Stes “ATLANTA GA. 

ALA. * "CHICAGO, 

* DALLAS, TEXAS «+ 

N.C. * "KANSAS 

* *miAM, FLORIDA 

° Y city, WY. # 

TRE, MASS. * “PHILA. PA. © SICHMOND, 
SOCHESTER, WY. * "SEATTLE, WASH 











Aerial Cable System (28) 


A self-supporting aerial spaced 
cable system, termed Roeclamp with 
Associated Cables, specifically de- 
signed to provide easily installed re- 
placement for conventional pre- 
assembled aerial cable, as well as 
to replace open wire lines where 
trees are a problem. The key to the 
system is the Plexiglas Roeclamp. 
The messenger serves a double pur- 
pose, acts as a barrier against fall- 
ing limbs and provides protection 
from direct lightning strokes. Roe- 
clamp itself installs by positioning 
of conductors and hand-tightening 
of a plastic bolt. Every 1,000 ft, 35 
Roeclamps are required. Charac- 
teristics of the system are—high 
current capacity; better voltage 
regulation; ease of installation; 
and ease in splicing and tapping. 

John A. Roebling’s Sons Corp., 
Trenton, N. J. 


(29) 


An expansion of .ts PVC line of 
molded vinyl wiring devices to in- 
clude 2-, 3-, and 4-wire “‘Royalok” 
interlocking grip caps and connec- 
tors. The caps have dead fronts, 
are wired from tne back; connector 
bodies are molded in one piece. 
They are resistant to acid, oil and 
grease. Available for both 10-amp 
and 20-amp services up to 600 volts. 

Royal Electric Corp., 95 Grand 
Ave., Pawtucket, R. I. 


Wiring Devices 


Ladder (30) 


Cable supporting ladder designed 
primarily for the support of semi- 
rigid and armor jacketed cables is 
now available in aluminum. The 
addition of aluminum to supple- 
ment steel—and ladder to supple- 
ment wireway—makes available a 
complete line of cable supports to 
meet varying conditions. The avail- 
ability of both ladder and wire- 
way in both steel and aluminum 
offers a variety of cable supporting 
systems. 

T. J. Cope Division, Rome Cable 
Corp., Collegeville, Pa. 


Pushbuttons (31) 


New single element pushbuttons 
engineered specifically for stand- 
ard duty general purpose ac and dc 
control circuits. Bulletin 2901 
pushbuttons are intended for in- 
dividual or flush panel mounting in 
non-oiltight standard duty applica- 
tions. The black molded phenolic 
base contains momentary double 


break silver-to-silver contacts rated 
at 3 amps, 120 volts, ac. Accessories 
for single hole mounting and a 
variety of plastic legend plates are 
also available. 

Ward Leonard Electric Co., 
Mount Vernon, N. Y. 


Split Bus Panel (32) 


A new Stab-lok 200-amp split bus 
panel designed for homes with elec- 
tric heating. It provides four 
usable, 2-pole circuits and 20 addi- 
tional circuits behind a 100-amp, 2- 
pole main breaker. It features a re- 
movable interior, ample knockouts 
and wiring space, and front door 
accessibility with provision for 
locking. Enclosures can be mounted 
either flush or surface, and is pro- 
tected by light gray, baked-on 
enamel, or a base for further paint- 
ing to match a home’s decorative 
scheme. UL approved. 

Federal Pacific Electric Co., 50 
Paris St., Newark 1, N. J. 


Floodlight (33) 


New weather-tight all-aluminum 
6050 Series floodlight. Lights fea- 
ture an adjustable dial mechanism 
for wide range focus in any direc- 
tion, allowing greater selection of 
beam spreads. A _ free-swinging 
cast aluminum cover ring for quick 
lamp changing has been incorpo- 
rated for ease of servicing. Units 
have heat resistant lens, weather- 
tight construction, water-tight cord 
gland for lead-in wiring, and can 
be used with Mogul base 300- or 
500-watt incandescent lamps or 
mercury vapor lamps. 

Appleton Electric Co., 1701 Wel- 
lington Ave., Chicago 13, IIl. 


Timer (34) 


A new 450 Series manually pre- 
set interval timer as original equip- 
ment for general appliance, com- 
mercial and industrial applications. 
It is built with an industrial-type 
synchronous motor, snap _ action 
switch and larger 2-way friction 
clutch. Timer movements are avail- 
able in five standard time ranges of 
15, 30 and 60 minutes—12 and 24 
hours. The 450 Series is a SPST 
timer designed to handle loads of 
4 hp, 15 amps non-inductive, 1650 
watts, 120-volt, ac; 4 hp, 6-amp non- 
inductive, 1440 watts, 240 volts ac. 
Standard units are UL listed. Single 
neck mounting on timers is stand- 
ard. Two-way clutch allows setting 
in either direction past zero. 

Paragon Electric Company, Two 
Rivers, Wis. 
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EQUITABLE SAVES ‘21,193 


by group relamping with Westinghouse menps 


Equitable’s relamping program is a big one... 
31,503 lamps! To make sure Westinghouse lamps 
would meet Equitable’s high standards, Equitable 
made thorough tests ... they found that Westing- 
house fluorescent lamps with exclusive “‘Ultralume’”’™ 
phosphors start bright and maintain their brightness. 
In fact, although Westinghouse fluorescent lamps are 
rated 7500 hours, with Equitable’s minimum on-off 
cycles, the lamps average over 13,000 hours .. . and 
the number of failures after two years of burning is 
about 5 per cent. 


To keep their building at peak lighting efficiency, 
Equitable cleans lighting fixtures every year. By 
group relamping every other year at cleaning time, 
the cost of relamping is an amazingly low 6.9¢ per 
lamp over the cost of cleaning alone. Compared with 
costly, haphazard replacement, Equitable saves $21,- 
193 every time they group relamp with Westinghouse. 


Whether your installation has only a hundred... or 
thousands of lamps. . . you'll find you can get more 
light at a far lower cost when you group relamp with 
Westinghouse lamps. Call your local authorized 
Westinghouse Lamp agent today. 


eeeeeeeeeeeeneeeeeeeeee 


*“Equitable’s method of 
Group Relamping is a result 
of much study and experi- 
mentation. We found that 
Westinghouse fluorescent 
lamps provide the long life 
we desire and they surpass 
eventhemanufacturer’sspec- 
ifications.”” 


WILLIAM G. BIRKEL, Chief 
Electrician, Equitable Life As- 
surance Society of the United 
States 


eeeeeveeeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


i'd like the facts about the Westinghouse Group Re- 
lamping System. Please send them to me by return mail. 


NAME 





ADDRESS 








Mail to Dept. A-6832, Westinghouse Lamp Division, 
Bloomfield, N. J. 


oeeeeeeee eee 


sure rvs Westinghouse WK LUQRESCENT LAMPS 
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YOU CAN stan your life 4 


ON A Super safe 


QDEAL 


VOLTAGE 
TESTER 


with Famous IDEAL 
DOUBLE PROTECTION 


..@ solenoid, calibrated indicator and a neon 
test lamp, each independent of the other—no 


Bending Calculator (35) 


A new, slide-rule type calculator 
provides‘ quick data-for using seg- 
ment type conduit bending ma- 
chines. The cover of the small de- 
vice has complete data charted on 
it, has full and simple instructions 
on using the calculator and pre- 
sents four examples in the use of 
the device for various types of con- 
duit bends. By setting the slide to 
the proper radius for a particular 
bend, the calculator shows all data 
necessary for making bends in con- 
duits from 1-in. size to 6-in. size. 
Examples cover planning and bend- 
ing of 90 degree elbows, sets, off- 
sets and concentric elbows. A pro- 
tractor facsimile is included on the 
reverse side of the slide. An illus- 
trated example describes use of the 
protractor in obtaining on-the-job 
bending angles and in calculating 
for the measurement needed to 
make the conduit bends to match 
the job angles. 

A. J. D. Publications, P. O. Box 
39, Tremont Station, New York 57, 


chance of failure to detect voltage! vy 
TESTS 100 TO $50 VOLTS AC—110 TO 600 VOLTS DC hile 


Pushbutton Stations (36) 


NEMA 7 explosion-proof push- 
button stations are available in 
sizes two through nine units both 
surface and pendant mounting. 
They are cast from rustless alumi- 
num with a heavy rib re-enforcing 
construction. Covers and cases are 
machined to a metal to metal seal 
required by Underwriters’ specifi- 
cations. Stations are available with 
pilot lights, selector switches and 
pushbuttons, single and double cir- 
cuits, with a rating up to 600 volts 
ac. Plugs and receptacles can be 
mounted on either or both sides of 
the station. Threaded conduit en- 
trances can also be provided. 

Gemco Electric Company, 25685 
West Eight Mile Road, Detroit 40, 
Mich. 


HAS ALL THESE FEATURES, TOO! 


Coil layer- 
wound... on 
rugged nylon 
spool for long, 

safe life. 


J 
GY NE 


Molded Prod Han- 
dles—‘‘no slip” safe- 
ty rings. 30° 
neoprene leads 


Handier . . . Center | 


mount for prod owas 


compete Shields 


makes testing sharp tips 


easier 





IDEAL’S Super Safe Voltage Tester was espe- 
cially designed to answer the needs of electri- 
cians, maintenance men and contractors. Tells 
at a glance whether line is “hot”... AC or DC 
. and the nominal line voltage. The solenoid 
indicator is on an easy-to-read calibrated scale 
that is color coded to correspond with fuse 
label colors. A trial will convince you that the 
Super Safe Voltage Tester is the most conven- 
ient, safest and easiest to use tester on today’s Splice Box (37) 
Plastic nome plete market. A new pull and splice box for 
pert cable that combines moisture-, 
seamless plastic SEE YOUR IDEAL DISTRIBUTOR, OR MAIL COUPON fungus-, and corrosion-resistant 
cote—no surface In Canada: Irving Smith, Ltd., Montreal features is known as the O.Z. “Pull- 
n-Splice” box. The above-ground 

box consists of a cast-iron base hot- 

ag ON @oeAD) dipped galvanized with two 

Please send me full catalog information on the IDEAL threaded conduit hubs for incoming 


Super Safe Voltage Tester. ae mains. Phase legs can be spliced 
haiaies through the one-piece cast copper 
i alloy connectors. A_ galvanized, 


pany domed cover completes the assem- 
idee bly. For services to 5 kv, insulated 
pigtail splices of the phases are 
recommended; therefore no panel 


Coil leads 
isolated, pre- 
venting shorts 





GP eaten are 


——_—_—— — _—— 
IDEAL INDUSTRIES, Inc. 




















pee se ee aeenenenes 


City Zone—__State. 
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salitiabiie de: cardial Witte RECOMMENDED FOR SERVICE IN: 


domed covers are furnished, giving Refineries 
the necessary room for taping the 
high-voltage cables. Bulk Plants 
O.Z. Electrical Manufacturing 
Co., 262 Bond St., Brooklyn 17, Textile Plants 
aaa Chemical Plants 


Aerial Platform (38) Granaries 
A new aerial platform is avail- 
able in two models for working 


heights of 40 and 50 ft. The 40-ft AW, 


model has a capacity of 1,000 lbs 


and the 50-ft model 500 lbs. The * 
lift has a completely redesigned ad - T oo ie Lad 
control system. The operator on 
the platform now operates valves of d ry ty p e TRANS F O R M E RS 
the hydraulic system by a direct | 
mechanical linkage control system. | ¢ , — = 
Movement of hand-operated levers 
on the platform brings immediate, 
positive response of the hydraulic 
system. Power for the unit can be 
supplied by the truck engine 
through a power takeoff, or by a 
Wisconsin engine. 

Pitman Manufacturing Co., 300 
W. 79th Terrace, Kansas City, Mo. 





Batteries (39) 
300 KVA indoor unit; 


New flat-plate stationary storage | Class B insulated; Ory sareeen pom 
batteries designated PWA, are de- |  ‘yecprose, yo Class H insulated; 
signed to meet small-power applica- Coes paaee, 
tions in industry. They feature: | 
patented corrosion-resistant grid 
material, special explosion-control 
device and shock-absorbent plastic 
containers. They will be marketed 3 
in 2- and 3-cell polystyrene contain- i Type MC; Class A Type ME; Class H 
ers, with either 7 or 13 plates per | KVA ced 6o0'v,” KVA cod 000 Ve 
cell. The 7-plate batteries are rated three phase. single phase. 
at 50-amp-hours, at the 8-hour dis- 
charge rate. 13-plate sizes are rated 
at 100-amp-hours. Batteries have 
positive plates containing Silvium, 
an alloy of silver, lead and other 
metal. 

Exide Industrial Division, Elec- 
tric Storage Battery Co., Philadel- 
phia, Pa. 


STANDARD TRANSFORMER produces a complete line of 
dry type transformers for service wherever non-ventilated 


Handi (40) transformers are required. These units are now specified 
andlamp 

A new UL approved, explosion- ‘ 
proof weather resistant and rain- | hazardous and dust-laden locations. Indoor and outdoor 
tight extension cord handlamp. The types are available. Your nearby Standard Transformer 
100-watt unit has a heat and impact 
nolo ca tae critical areas. Get his expert help today. 
he eomsk ual numa canine % STANDARD LO-TEMP TRANSFORMERS PROVIDE 
in the connection block. One of the | EXTRA CAPACITY AT NO EXTRA COST. 


connectors is cadmium plated for 
ground conductor and stamped with 2-1563 
letter “G” for identification. Avail- | lendard, 

able for use with .375 in. to .625in. | Yuanyfoumnte co. 
cable. 


Appleton Electric Co., 1701 Wel- ” WARREN, OHIO 
lington Avenue, Chicago 13, IIl. “WHEREVER 


by most major oil companies and see wide service in 


representative can help apply these units to your most 


Phone Warren 





THERE §S$ POWER" 
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OVERHEAD INSTALLATIONS 


ELECTRIC MOTORS 


SPLICES 


lam 


Vinyl Tape } ss 
A JUNCTION BOXES 


MAKE THESE WIRING JOBS 
FASTER, MORE RELIABLE 
with “dc%c Vinyl Tape — 


Here’s a brand-new single-wind electrical tape with an im- 
proved vinyl backing, made especially to speed up your 
junction-box and other tight-spot wiring jobs. Also ideal for 
insulating tools —no outer wrap needed. 





Porter Vinyl Tape conforms quickly and permanently to 
irregular surfaces. This property, along with a new high-tack 
adhesive, saves you time and space in tight places where 
one-wrap, compact winding is a must. And, after it’s insta!led, 
it stays flexible at low temperatures, resists damage from 
chemicals, abrasion, and heat. 


FOR FULL INFORMATION on new Porter Vinyl Tape, write 
Quaker Rubber Division, H. K. Porter Company, Inc.; Philadel- 
phia 24, Pa., or Pittsburg, California. 


HH. K. PORTER COMPANY, INC. | 


QUAKER RUBBER DIVISION | 


Catalogs & 
Bulletins 





(41) BALLAST REPLACEMENT 
CHART. Up-to-date 3-page fold-out 
suitable for hanging lists replace- 
ments for other brands of ballasts. 
Sola Electric Co. 


(42) SWITCH AND OUTLET BOXEs. 
New line of boxes, bar hangers and 
covers are described in new 36-page 
catalog. Electrical Fittings Corp. 


(48) HIGHWAY LIGHTING. New 24- 
page folder LS-23 gives popular 
highway pole designs and various 
overhead sign mounting arrange- 
ments. Union Metal Mfg. Co. 


(44) FLANGE-TYPE Motors. 4- 
page bulletin 2100 gives engineer- 
ing information on “Pancake” type 
motors of conventional radial air- 
gap design for machine tools, roof- 
ventilating fans and other applica- 
tions where space is limited. Louis 
Allis Co. 


(45) VOLTAGE REGULATORS. Cata- 
log sheet gives schematic diagram 
of a typical precision filament volt- 
age regulator available to operate 
from an input of 115 volts to pro- 
vide an output of 6.3 volts. Bulletin 
1.050. Electric Regulator Corp. 


(46) CONDUIT BENDING. §8-page 
booklet “Making Conduit Bends 
That Fit’ describes in detail the 
steps in fitting rigid conduit or 
EMT to the job by producing exact 
bends. Steelduct Co. 


(47) LiquiIp LEVEL CONTROLS. Bul- 
letin PF 571 contains detailed speci- 
fications, data, charts and dimen- 
sions of liquid level controls for 
universal industrial application. 16 
pages. Electronics Corp. of 
America. 


(48) SNAP-AROUND METER. Cata- 
log A-583 gives complete informa- 
tion on Amprobe_ snap-around 
voltammeter-ohmmeter RS-3,_ in- 
cluding specifications, applications 
and price lists. Pyramid Instru- 
ment Corp. 


(49) SELENIUM RECTIFIERS. 8-page 
booklet describes rectifier plates 
and stacks for cartridge-type recti- 
fiers and stacks. Syntron Co. 


(50) OuTDOOR LIGHTING. 100-page 
catalog describes line of fluorescent, 
incandescent and mercury vapor 
floodlights, spotlights, and swim- 
ming pool, underwater, garden, 
patio and vaporproof lighting fix- 
tures. Magni-Flood, Inc. 
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(51) PorTABLE CABLE. 6-page 
folder points out differences be- 
tween portable cables; condensed 
tables give data used by engineers. 
Western Insulated Wire Co. 


(52) Om SwitcH. Bulletin GEA- 
6554A, 4 pages, describes Type 
FKC oil switches, rated 14.4 kv, 200 
amps, for operation of capacitors, 
outdoor lighting, and load break ap- 
plications. General Electric Co. 


(53) AIR CIRCUIT BREAKERS and 
switchgear. 56-page catalog gives 
complete pricing, dimensional and 
application information. I-T-E Cir- 
cuit Breaker Co. 


(54) DRILLING EQUIPMENT for cut- 
ting holes in reinforced concrete, 
tile, brick, marble, granite, or other 
hard material. New catalog con- 
tains illustrations and _specifica- 
tions, including on-the-job photos. 
Truco Masonry Drilling Div., Wheel 
Trueing Tool Co. 


(55) PumMp Motor instruction 
manual. Mounting and operating 
instructions; trouble-shooting 
chart; maintenance and repair; dis- 
assembly and reassembly. U. S. 
Electrical Motors Inc. 


(56) ADJUSTABLE SPEED DRIVES. 
Two 12-page bulletins describe elec- 
tronic and magnetic amplifier pack- 
aged drives, including power 


conversion units, contractors and 
starters, protective devices, controls 
and motors. Cutler-Hammer, Inc. 


(57) FLUORESCENT FIXTURES. Fully 
hinged enclosures with plastic 
louvers or glass or plastic panels for 
two or four 48-in. lamps, 12 or 24 
ins. wide. 8 pages; Bulletin 582-L. 
Garcy Lighting. 


(58) ALUMINUM ELECTRICAL CON- 
DUCTORS — General Engineering 
Data. 88-page booklet contains sag 
and tension charts for every type of 
covered and bare aluminum con- 
ductors. Aluminum Co. of America. 


(59) STATIONARY STORAGE BAT- 
TERIES. Detailed 24-page technical 
manual provides tabulated data 
necessary for selection of equip- 
ment, maintenance, selection of 
racks, and determination of battery 
discharge ratings. Exide Industrial 
Div., Electric Storage Battery Co. 


(60) GENERATING PLANTS. 4-page 
booklet describes line of electric 
plants and company’s service policy. 
Jeta Metal Fabricators, Inc. 


(61) CAPACITOR-START MOTOoRs. 
New Bulletin 700 describes new 
line of Baltric Streamcooled ca- 
pacitor-start motors. Baldor Elec- 





The Jet Line Gun was invented 
by experienced electricians and 
is now in use by thousands of 
contractors. It replaces fishing 
in rigid and flexible steel con- 
duits, under-floor ducts, cavity 
wiring structures and  under- 
ground ducts. Goes through floor 
boxes and C condulets. 


Order your Jet Line Gun kit 
today and save time, money 
and wire on your jobs from 
now on. 


Ask your distributor or write 


Eliminate fish tape and the long hours 
spent in snaking! 

Use the Jet Line Gun to shoot a 
strong nylon line through conduit... 
then draw polyethylene rope through 
and you’re ready to pull wire .. . in 
minutes, not hours! 

A small jet-propelled cartridge does 
the trick, twisting around ells and 
bends, up and down as it lays the 
nylon line in runs up to 300 ft... 
double this distance when shot from 
both ends of the run! 

The Jet Line system is safe... 
there’s no powder charge or explosion 

. and both nylon line and polyethy- 
lene rope are non-conductors. ; 

The Jet Line system is accurate. 
You can’t waste wire because the 
polyethylene rope is marked in feet 
to measure the exact length of wire 
you need. 


Pat, Pending 
Vethod and Apparatus 


730 Seigle Ave., Charlotte, N. C. 





tric Co. 3277 


Copyright 1958 Jet Line Gun Co, 
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(62) RECORDING ANNUNCIATOR. 
4-page folder describes annunciator 
designed to pinpoint trouble and re- 
duce down-time in operating equip- 
ment. Panalarm Div., Panellit, Inc. 


(63) LeveL INbDICATORS for bin 
and conveyor applications are de- 
scribed in new consolidated catalog, 
including drawings, outline dimen- 
sions and specifications. Bin-Di- 
cator Co. 


(64) LIGHTING EQUIPMENT. 8-page 
condensed catalog describes com- 
plete line of lighting fixtures and 
luminaires. Electro Lighting Corp. 


(65) FLooR BOxEs, adjustable and 
non-adjustable; watertight outlets 
for floor use; conduit hangers. Re- 
vised catalog 750, 20 pages. Full- 
man Mfg. Co. 


(66) FLOODLIGHTING LAyouT for 
illuminating Little League baseball 
fields, including information on 
mounting locations, arrangement of 
floodlights and poles, recommended 
distribution system and guying sys- 
tem, plus complete diagram. Gen- 
eral Electric Co. 


(67) Dry-TYPE TRANSFORMERS. 
20-page buyer’s guide. GEC-1600, 
gives price, dimension and order- 
ing information on voltage stabi- 
lizing transformers, distribution 
centers, mercury lamp ballasts, and 
portable oil and insulation testers. 
General Electric Co. 


(68) SURFACE METAL RACEWAYS 
and fittings, multi-outlet systems, 
fluorescent and slimline lighting 
equipment, and non-metallic flexible 
conduit are covered in new 144-page 
pocket-size catalog and wiring 
guide No. 21. Wiremold Co. 


(69) WIRE AND CABLE INSULATION. 
Illustrated booklet describes Nepco- 
zone compounded butyl insulation 
for high voltage power cable in 
underground ducts, conduits and 
exposed applications. National 
Electric Products Corp. 


(70) UNDERFLOOR Duct. 14-page 
Catalog 201 gives specifications, de- 
scriptions and installation instruc- 
tions for non-metallic underfloor 
raceways in commercial, industrial 
and institutional buildings. Orange- 
burg Mfg. Co. Inc. 


(71) FAULT CONTROL. Technical 
bulletin FC-1 discusses the prin- 
ciples of fault control, selection and 
application of current-limiting pro- 
tective devices, and application 
data, with several examples. Bull- 
Dog Electric Products Co. 


(72) BATTERY CHARGER data sheet 
gives complete specifications and de- 
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scription of new selenium rectifier 
station-type battery chargers. Syn- 
tron Co. 


(73) ALUMINUM Bus. 12-page bul- 
letin gives complete information on 
silver-plated aluminum bus conduc- 
tors, including joining details, elec- 
trical capacity ratings and costs. 
Reynolds Metals Co. 


(74) BALLASTs. 16-page catalog 
describes complete line of fluores- 
cent lamp ballasts, together with 
copies of ETL reports on each type. 
Starring & Co., Inc. 


(75) LIGHTING MAINTENANCE 
manual. 48-page manual presents 
principles and advantages of good 
lighting practice, guide to trouble- 
shooting fluorescent installations, 
and plans for lamp replacement 
and cleaning. Champion Lamp 
Works. 


(76) PLASTIC CONDUIT. 4-page bul- 
letin describes four types of plastic 
conduit and fittings for electrical 
and communications lines, single 
and multiple applications. South- 
western Plastic Pipe Co. 


(77) SYNCHRONOUS Motors from 
20 to 3500 hp at 208 to 2300 volts 
and synchronous generators to 2500 
kw, both high speed, are described 
in Bulletin SB-154, 6 pages. Mara- 
thon Electric Mfg. Corp. 


(78) SERVICE Drop and aerial sec- 
ondary cables. Bulletin 19-318 gives 
mechanical and electrical properties 
of Vulkene-insulated cable. General 
Electric Co. 


(79) Motor WINDING. Selection 
guide 10-109 to silicone insulating 
components, designed as practical 
guide for maintenance and service 
shop personnel, describes and illus- 
trates a step-by-step procedure for 
winding electric motors. Dow Cor- 
ning Corp. 


(80) ELECTRICAL ENCLOSURES. 
New catalog describes line of dust- 
and oil-tight wiring boxes, control 
panel enclosures, control consoles, 
wireway, pushbutton enclosures 
and wiring troughs. Hoffman En- 
gineering Corp. 


(81) MAGNETIC AND MOTORIZED 
VALVES for use with air, water, gas, 
oil, steam and refrigerants. 24-page 
catalog V-58 illustrates and lists 
specifications, with solenoid coil 
rating tables. Mercoid Corp. 


(82) SCAFFOLDING. Bulletin 66, 4 
pages, explains various applications 
of scaffolds used as rolling towers 
and work staging for all types of 
interior and exterior maintenance 
and repair work. Beaver-Advance 
Corp. 


(83) ELEcTRIC HEATING. 14-page 
kit gives installation data on elec- 
tric baseboard and wall heaters. 
Swan Mfg. Co. 


(84) REMOTE-CONTROL RELAYS, 
switches and associated equipment 
for complete Remcon low-voltage 
system are described in revised 
electrician’s manual, 24 pages. 
Pyramid Instrument Corp. 


(85) DISTRIBUTION AND CONTROL 
equipment for building and in- 
dustrial applications — operation, 
application, and complete specifica- 
tions. Bulletin S, 12 pages. Fed- 
eral Pacific Electric Co. 


(86) PHOTOSWITCH Light Control, 
Bulletin PA 569. Descriptive data 
on lighting system control keyed to 
outdoor light conditions. Photo- 
switch Div., Electronics Corp. of 
America. 


Books 


Cable Installation Practices. 20 
pages, $1.00. Bulletin RCT-101 ex- 
plains the installation of under- 
ground and aerial cables, including 
extensive diagrams, tabular data 
and formula. Technical Publica- 
tions Div., Rome Cable Corp., Rome, 
WN; ¥. 


Standards for Watthour Meters. 
$.50. NEMA Publication EI 20- 
1958 covers class designations, 
voltage and frequency ratings, 
wiring arrangements, dimensions 
and other characteristics. National 
Electrical Manufacturers Assn., 
155 E. 44th St., New York 17, N. Y. 


Standard for Outlet Receptacles, 
Attachment Plug Caps and Appli- 
ance Plugs. $1.50. NEMA Pub. 
No. WD 1-1956 deals with con- 
figurations and dimensions neces- 
sary to provide for proper use and 
interchangeability. National Elec- 
trical Manufacturers Assn., 155 E. 
44th St., New York 17, N. Y. 


Standards for Multiple Sockets 
and Supports. $.25. NEMA Pub. 
No. SH 17-1958 covers mogul and 
medium multiple sockets and sup- 
ports used in metal heads for 
luminaires for lighting streets and 
highways. National Electrical 
Manufacturers Assn., 155 E. 44th 
St., New York 17, N. Y. 


Standards for Signalling Appa- 
ratus. $.40. NEMA Pub. No. SB 
1-1957 defines fire alarm systems, 
alarm indicating devices, annunci- 
ators, and other equipment. Na- 
tional Electrical Manufacturers 
Assn., 155 E. 44th St., New York 
17... Y. 
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Used by MORE CONTRACTORS 
than any other brand- Some surveys have shown IDEAL Connectors first 


choice by up to 5 to J over the next leading brand. 
Maybe so! The important fact — proved by con- 
BY M ‘ L L j 0 % S tinuing surveys — is that contractors just plain like 
——=—=——_——_— —— IDEAL Connectors better, for more jobs than any 
other brand — by millions! They know they can 


EV id RY Y EA Rg 1 depend on them to perform as promised. 
* 


In short, these contractors KNOW QUALITY — 
WANT QUALITY — and BUY QUALITY. 





If you aren’t using IDEAL Connectors, you're in a 
minority. Better check your reasons — or join the 


If) FA 7 switch to America’s top brand of Wire Connectors 
— IDEAL. 


ONNECTORS 
the lifetime- tight, wire crushing grip that NEVER LET'S GO! 


@ just screw them on — NOW — 

like a nut on a bolt! BETTER THAN EVER 
Use new ‘‘Wire-Nut"’ 
wrench if you like. Stronger! 
Screw-and-lever and wedge Cleser tolerances! 
action with Easier to Use! 
FORCE OF UP TO 2'/2 TONS 
flattens wires and SHAKE-PROOF! PULL-PROOF! 
multiplies contact area FLASH-PROOF! HEAT-UP PROOF! 








CRIMP CONNECTORS 


with the UNIQUE 


a 
(Patented) All IDEAL Wire Connectors in all contractor 
INSULATOR sizes are UL listed as pressure cable connec- 
A stronger crimp sleeve of cadmium tors, for general use (600 V.) in branch circuit 
i w j oF and fixture wiring. 
plated steel, diaper-wrapped in perfect, Lagok 
pre-fabricated insulation all-around 


and double protected over wire ends. SOLD THROUGH AMERICA'S LEADING DISTRIBUTORS 
Best of the crimp connectors! 


In Canada: Irving Smith, Ltd., Montreal 
ee 





IDEAL INDUSTRIES, Inc. GED 
1041-H Park Avenue, Sycamore, Ill. 


SLR CONNECTORS 
Set "em and see ‘em! A screw ¢ 


driver's all you need. Permits 
visual inspection of every joint. 
A breeze to re-use when mak- 
ing circuit changes. Solid brass 
sleeve and set-screw — long- 
skirt, highest dielectric shell. 


Please send full catalog data on 


(CO IDEAL “WIRE-NUTS” [[] IDEAL CRIMP CONNECTORS 
() IDEAL SET-SCREW CONNECTORS 


Name. — 











Address. —_ 
City. Zone State. 








1 
I 
I 
! 
Company . 
I 
i 
4 
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NOW ABOLITE BRINGS “OFFICE TYPE” EYE COMFORT 


TO INDUSTRIAL HIGH BAY LIGHTING 


Eye fatigue is reduced, workers are more efficient 
with “glareless” high bay lighting from Abolite up- 
light units. Uncomfortable contrasts of bright 
lamps against dark background are eliminated by 
light directed upward through Abolite’s open top. 
This light (18%) washes out the deep shadows, 
gives lamps a soft background. 35° shielding prac- 
tically eliminates glare. 

Open-top design also gives Abolite high bay units 
a self-cleaning action that keeps maintenance at a 
minimum, Air circulates through the fixture and 
sweeps it clean of dulling dust. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


There are four Abolite uplight units for high bay 
lighting: 18” and 24” diameter Alzak aluminum 
fixtures for use with 400 and 1000 watt mercury 
lamps; 14” and 18” Alzak aluminum: fixtures for 
500 watt incandescent lamps (ideal for gymnasium 
lighting). For full information on these units, see 
Sweet’s Industrial Construction File, 12i1/AB, or 
write Abolite Lighting Division, The Jones Metal 
Products Company, West Lafayette, Ohio. 


ABSOLITE 
ieee 


THE JONES METAL PRODUCTS COMPANY 
West Lafayette, Ohio 
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Reader's Quiz 





Training for 
Automation 


QUESTION J34—The advent of 
automation in our plant has 
brought with it maintenance prob- 
lems of a complex nature particu- 
larly from the electrical end. The 
majority of our electricians have 
not been able to cope with under- 
standing the operation of these 
complex control systems and nat- 
urally trouble shooting is not per- 
formed efficiently. Can someone 
with similar experience suggest a 
training program for these men 
which has proven successful in 
other plants in overcoming this 
problem ?—R.E.B. 


ANSWER TO J34—Two years ago 
we started a comprehensive train- 
ing program for our electricians 
and have experienced excellent re- 
sults, far beyond our fondest ex- 
pectations. 

Our program consists of class- 
room lectures (student participa- 
tion) and an electricians’ main- 
tenance manual. The classes are 


conducted during the winter months 
only and are for two hours one 
evening bi-weekly. During the first 
hour training films are shown, cov- 


ering basic electricity and elec- 
tronics. These can be obtained from 
G. E., Westinghouse, etc. The 
second hour is devoted to specific 
plant machinery and equipment and 
the maintenance problem associated 
with them. Early in our program 
we covered trouble shooting tech- 
niques. 

Our maintenance manual con- 
tains sections devoted to basic elec- 
tricity and electronics, and stand- 
ard schematic and wiring diagram 
symbols plus the main section 
which is devoted to specific pieces 
of equipment, including mainte- 
nance hints. 

This comprehensive pocket size 
manual is edited by our mainte- 
nance engineers and revised an- 
nually.—J.M. 


ANSWER TO J34—R.E.B. poses a 
question which is faced today by 
many in his apparent plight. First 
off R.E.B. should very closely 
classify his personnel as to: 
A. Initial preparation for 
trade. 
(1) 


his 


apprenticeship? (2) home 
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QUESTIONS from readers on problems of industrial equipment, installaton, maintenance and 


repairs. 
out of their experience. 


study of electronics in industrial 
equipment? (3) circuitry? (4) 
servo mechanisms? (5) blueprint 
reading and application? 

B. Is he “quick on the uptake”, 
or how analytical is he. 

C. Learn something of his in- 
terests and activities away from the 
job. (Much can be determined 
from a knowledge of how he spends 
his own time). Remember—his in- 
terests are as much yours as yours 
are his. That’s the true basis of 
gaining the best performance, dol- 
lar for hour, from any man. 

Keeping in mind physical fitness 
for the job and an eye on job in- 
terest and company loyalty—forget 
age or years of service, establish a 
rating level above and below which 
each person will fall according to a 
system of merit points. 

If, and ostensibly “since,” your 
plant is a fairly large one you have 
a fairly large maintenance group it 
will probably pay you well to insti- 
tute a “company time” training 
program for those who fall in the 
classification ‘above the line”. 

If possible obtain the services of 
a part time instructor for, say four 
hours weekly divided into two ses- 
sions to give the highest rated ones 
a “cram” course using some text as 
nearly devoid of formulae and 
mathematics as possible. A sug- 
gestion is one R. G. Kloeffler pub- 
lished by John Wiley & Sons, Inc., 
New York, titled Industrial Elec- 
tronics and Control. 

Make available for study in these 
sessions the actual blueprints of 
equipment upon which they will be 
required to work. Also it may be 
wise to subsidize subscriptions to 
trade and technical publications re- 
lated to their work through a group 
subscription plan. 

Those men who show the least 
aptitude for the very complex jobs 
can be shifted to or retained on 
routine work of construction, “con- 
ventional equipment” maintenance, 
relamping and so on. 

If your personnel numbers too 
many for you to handle such a train- 
ing program, the services of a 
specialized consultant would pay 
off very handsomely in minimized 
downtime, added life expectancy of 
equipment, lowered maintenance 
costs, an efficient crew and top em- 
ployer-employee relations. As a rule 
electrical trade unions sponsor and 


Answered by electrical maintenance engineers and industrial electrical contractors 
For every question and every answer published we pay $5.00. 


urge study programs for their mem- 
bers and are only too glad to co- 
operate with the employer in fur- 
thering better performance and 
higher productivity of their mem- 
bers—so a telephone call to the 
business agent of an _ electrical 
workers’ union can quite possibly 
be a short cut to the solution of 
R.E.B.’s problem. 

It is to be remembered that an 
automated plant represents a huge 
investment that was first deemed 
justified and that “down time” was 
considered to be a next-to-intoler- 
able factor of production cost which 
backs up to the office door of the 
man responsible for keeping the 
production line rolling. That is 
R.E.B.’s selling job to management. 
—J.B.J. 


Voltage Drop Charts 
For Motor Circuits 


QUESTION K34—There are so 
many times that it is necessary to 
run motor leads (3-phase) quite a 
distance, which involves voltage 
drop. I know the formula for this 
problem but would appreciate 
knowing if some reader could tell 
where a chart could be found show- 
ing the amperes that could be run 
for several distances for the allow- 
able 5% drop, or the drop that 
would occur for various amperes at 
various distances. The power fac- 
tor could be taken at 75% or 80% 
of these figures.—C.S.S. 


ANSWER TO K34—There are 
many charts and devices for quick 
voltage drop calculation on the 
market. The one published by the 
U. S. Rubber Company has proven 
to me to be very handy. It gives 
you the voltage drop for different 
types of conductors (aluminum and 
copper), for magnetic and non- 
magnetic conduit, for power factors 
from 70% to 100% in various ac 
systems, as well as for de circuits. 
These charts can be obtained with- 
out charge by writing for “Volt- 
age Drop Charts” to U. S. Rubber 
Company, Electrical Wire and Cable 
Department, 1230 Avenue of the 
Americas, New York 20, N. Y.— 
E.C.T. 


ANSWER TO K34—The Bussman 
Mfg. Co., University at Jefferson, 
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FOR SAFETY’S SAKE: 


1. RUINOUS ARC in open knifeblade switch. At moment of 
“‘break"’ a flash explosion occurs. Blades pit, burn, deteri- 


orate. Danger of fire is ever-present in open blade switches. 








os ; 





i. 


2. SUBDUED ARC in modified knifeblade switch. Closures 3. MAXIMUM SAFETY found only in BullDog Vacu-Break* Safety 


or ‘‘quenchers” retard arcing slightly, but since blades must 


Switches. Arcing is confined inside compact Vacu-Break chambers. 
ultimately be pulled clear of closures the hazards still exist. 


Arcs are snuffed out before they can cause any serious damage. 
Unretouched photographs of the arc in 100-amp 600-volt 
switches operating under 90-amp 440-volt load with 40% to 50%, power factor. All pictures taken at exact instant of ‘‘break’’. 








Let’s take a good, long look 
at safety in today’s 
safety switches 


HERE’S A BIG DIFFERENCE in 
safety switches—a difference be- 
tween maximum safety and half-way 
safety . . . low maintenance and ex- 
cessive maintenance. These differ- 
ences are quickly apparent when 
you compare BullDog Vacu-Break® 
Safety Switches with the other main 
type—the open knifeblade switch. 


BULLDOG discarded the knifeblade 
design twenty years ago when they 
engineered the Vacu-Break. It is 
based on the engineering principle 
that an arc is the least destructive 
or dangerous if confined in an arc 
chamber which limits the oxygen 
supply . . . actually starves the arc 
before it can build up. ““Explosions”’ 
are non-existent . . . the need for 
maintenance of contact points is 
virtually eliminated. Today, only 
BullDog has the Vacu-Break or 
anything like it. And it is available 
at no extra cost on both the Master 
and Junior types. 


OPERATION of the Vacu-Break is 
simple, sure and safe. A sturdy rod 
attached to the operating handle is 
clamped directly to the Vacu- 
Break heads. When the handle is 
pushed “Off’’, this rod literally 
yanks the heads away from the 
stationary contacts. Double “‘break’”’ 
action is quick, foolproof. Unlike 
knifeblade types, you need not 
depend on tricky spring and trigger 
mechanisms. You don’t have to 
open the switch cover and check to 
see that contact has been broken! 


® Vacu-Break and Clampmatic are registered trademarks of the BullDog Electric Products Company 


100,000 AMP TEST. BullDog Vacu- 
Break Safety Switches, when used 
with current-limiting type Amp- 
traps**, will withstand the most 
severe fault currents. In recent tests 
standard BullDog switches with 
Amp-traps have been subjected to a 
100,000 amp short circuit current. 
The switches were undamaged! 








THE CLAMPMATIC ASSEMBLY (see 
the illustration below) is another 
safety feature of BullDog Vacu- 
Break Safety Switches. It gives bolt- 
tight contact in the ‘“‘On’’ position, 
helps accelerate ‘“‘break”” when the 
switch is pushed ‘“‘Off’’. 


VALUE. You pay no more for Vacu- 
Break Safety Switches . . . yet you 
get the maximum in safety and 
full-time performance. Compare— 
and you'll buy BullDog. See your 
electrical distributor, contractor, or 
call a BullDog field engineer. 


© BEPCO 

















Vacu-Break heads are connected directly 
to the switch handle. No toggles or trig- 
gers, no tricky springs . . . no danger of 
switching failure. One of several exclusive 
BullDog Vacu-Break features that set the 
performance standards for the industry. 


Close-up of Vacu-Break head shows mov- 
able contact slug inside the compact, 
oxygen-limiting chamber. Clampmatic as- 
sembly assures bolt-tight contact, speeds 
“‘break’"’. This combination guarantees 
positive, safe operation, long switch life. 


BIULL Oolchs 


BullDog Electric Products Company, Division of I-T-E Circuit Breaker Company, 
Detroit 32, Mich. BullDog Export Division: 13 East 40th St., New York 16, N.Y 
In Canada: BullDog Electric Products Co. (Canada) Ltd., 80 Clayson Rd., Toronto 15, Ont. 


** Amp-Trap is a registered trademark of the Chase-Shawmut Company 





Ideal lighting for shelving, 


bins, or stacks of cartons piled 


on either side of narrow aisles. 


1. Wide spread of light downward and out- 
ward to each side of aisle. 


2. Provide lighting for upper shelving. 


. Has eye shielding feature because of lower 
light cut-off angle at each end of reflector. 


QUAD Aisle Stock Reflectors are accurately formed of 
heavy gauge steel, porcelain enameled with ground coat, 
and two white coats inside and outside. Four interchange- 
able styles of QD socket-fittings are available in keyless 
or pull socket types. All fittings are cast aluminum and 
threaded to take Y2-inch pipe except units designed for 
outlet box mounting. Because of their construction, these 
units maintain their original effectiveness over years of 
service. You'll find that this modern unit will get full cus- 
tomer approval. 


QUADRANGLE MFG. CO. 


32 3 


PEORIA ST. CHICAGO #, tas. 





St. Louis 7, Mo., Division of 
McGraw-Edison Co., Form SPD56 
has a protection handbook which 
gives ratings of conductors and 
tables to determine volt loss for 
single phase and 3-phase 60-cycle 
lagging power factor. From 60% 
to 100% power factor. I find this 
handbook very handy for figuring 
voltage drop and the proper fuse 
to be used on motor circuits.—F.B. 


ANSWER TO K34—You will find 
exactly what you are seeking in 
past issues of Electrical Construc- 
tion & Maintenance. Tne Novem- 
ber 1956, issue contains a chart 
covering “Feeder Voltage Drop and 
Current Capacities for 600-volt, 
type RH conductors, 3-phase in 
steel conduit”. The December 1956, 
issue has a chart for single phase 
2 or 3 wires in steel conduit.—J.M. 


ANSWER TO K34—Order a wiring 
computer from the Simplex Wire 
and Cable Co., 79 Sidney St., Cam- 
bridge 39, Mass. It is a slide rule 
3+ by 52 in.—HL.S. 


Testing Rotor 
For Squirrel-Cage Motor 


QUESTION L34—Is there any 
method of testing that could be 
used to determine if a squirrel-cage 
induction motor has a defective 
rotor ?—J.A.M. 


ANSWER TO L34—A _ squirrel 
cage rotor consists simply of cop- 
per, bronze, or aluminum bars, im- 
bedded in slots in a cylinder which 
is made up of thin sheets of steel 
bolted together. These conductive 
bars protrude through spaced holes 
in two copper rings, one at each 
end of the cylinder, and are riveted, 
upset, soldered or brazed to the 
end rings. Or the bars and rings 
are sometimes cast on the iron 
stacking in the same operation. In 
the latter case, trouble is less fre- 
quent but air holes in the casting 
may increase the rotor resistance 
and limit the torque by limiting the 
current. In the former case, trouble 
is caused by improper jointing, 
causing high contact resistance at 
the welds and joints. The method 
of correction is merely to do away 
with these high resistance joints by 
cleaning and rejointing or by re- 
placing bars and rings. 

Detection of high resistance 
joints (which is practically the only 
trouble which can occur in the 
rotor, other than a worn bearing, 
which allows the rotor to drop and 
causes an uneven air gap, followed 
by “blocking” or seizing) is done 
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“They’re sold on RCA 


Sound quality 
...and the right price 


closes the deal !” 








There’s your money-making cue. Right now, 
consider these five good reasons for getting 
with your RCA Engineered Sound Distributor 
about finest quality equipment . . . and for 
specifying RCA Sound in your next bid. 


1. RCA Sound quality costs no more. 


2. RCA components . .. available from a single 
source . . . intermatched perfectly to form a true 
sound system. 


3. You work from start to finish with your RCA 
Engineered Sound Distributor in designing an acous- 
tically perfect system. 





4. RCA's reputation boosts you a big step ahead of 
competition in selling prospects. 


—s sovshnepesdipitand elles 
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Systems 


1, RCA School Sound 2. RCA“Arena Size” 3. RCA Hotel Sound 4, RCA Sound in 5. RCA Church Sound 
Sound Systems 


Systems Industry 


5. Your request brings you this complete set of 
helpful, informative RCA Sound brochures. 


Take fullest advantage of all the help you can get 
from RCA on your next job involving sound or 
intercommunications equipment. Call your RCA 
Engineered Sound Distributor, in your classified 
directory under “Public Address and Sound 
Systems.” Now, fill out and mail the coupon for 
rush action on your set of valuable RCA Sound 
System brochures! 








Radio Corporation of America 
Dept. I-41, Building 15-1, Camden, N. J. 


Please send the RCA Sound brochures checked below. 


Tmk(s) @ (2) (3) (4) (5) 


RADIO CORPORATION 
of AMERICA 


SOUND PRODUCTS « CAMDEN, N. J. 
In Canada: RCA VICTOR Company Limited, Montreal 
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STA-KON 


SELF-INSULATED 


cat 


© Lowest Combine cost 


© Pressure-Connector 
Permanence 


Self-Insulated Safety! 


This complete line of self-insulated 
Sta-kon terminals gives you positive 
insurance against accidental contact 
by adjacent terminals. Easier-than- 
ever to install, they provide highly- 
conductive joints . . . large contact 
areas... tough, stable Nylon insula- 
tion ... and a permanent vise-like 
grip on the conductor. Color-coded by 
size for instant identification. Three 
sizes of terminals will accommodate 
#22 to #10 AWG sizes .. . available 
in ring and fork tongues, as well as 
special styles. 


NOW INSTALLED WITH THIS 
SIMPLE, INEXPENSIVE TOOL 


The new, lightweight WT-152 in- 
stalling tool means greater conven- 
ience and economy when you use 
self-insulated Sta-kon terminals. 
Costs less than one quarter as much 
as previous tools . . . installs all ter- 
minal sizes. Has wire-cutter, cush- 
ion-grip handles. No adjustments to 
make when switching sizes. One 
compression-nest accommodates wire 
sizes #22—+#14. The other: #12 
and #10. 


Here’s All You Need: 
Terminals Conven- 
jently Boxed in 
Pocket-Size Packages 
.. Lightweight WT-152 
Write for NEW Bulletin S-7 showing the complete line of 


Sta-Kon terminals and connectors in pocket-size packages. 
Sold only under the T&B Plan of 100% Wholesaler Distribution 


THE we & BETTS CO. 


INCORPORATED 
34 Butler Street * Elizabeth 1, New Jersey 


ir THOMAS & BETTS, LTD. 
TAL aa 14° Montreal, P.Q., Canada 


MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 
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by blocking the rotor and energiz- 
ing the stator. Release the brake 
so that the rotor may move only a 
few degrees. Repeat the blocking 
and releasing until the motor “locks 
in” or until the brake arm shows 
much less twisting effort at some 
point. A scale should be used at the 
end of the brake arm to measure 
the force. This procedure is called 
“cogging” and it is practically the 
only way to find a defective rotor. 
If the rotor is not defective its 
twisting effort will be the same at 
all points.—J.M.R. 


ANSWER TO L34—There are sev- 
eral methods in use for checking 
polyphase squirrel-cage rotors. The 
easiest one to use is applied while 
the rotor is still in the motor, be- 
fore disassembly. Connect single- 
phase power of the nameplate fre- 
quency, to two of the line leads. 
The voltage should be from 25% to 
50% of nameplate voltage. Place a 
clamp-on ammeter around one of 
the single-phase leads and note the 
reading as the rotor is_ slowly 
turned over by hand at the shaft or 
pulley. The reading on the ammeter 
should not fluctuate as the rotor is 
turned over; if it does, the rotor 
has an open bar or bars. 

A second method that we use is 
this: Connect the 3-phase motor 
leads (motor is not disassembled) 
to the output of an ac surge tester 
for phase comparison, with about 
500 volts applied. Rotate the shaft 
or pulley as above, and if the rotor 
is faulty, undulating wave forms 
will appear on the face of the scope, 
rising and falling as the faulty bar 
passes from phase to phase. 

Third, if the rotor is out of the 
motor, place it on a growler. Place 
a clamp-on ammeter around one of 
the leads to the growler, and turn 
the rotor all the way around on the 
growler so that all bars have been 
within the growler field. A faulty 
rotor will cause erratic high and 
low readings on the ammeter. 

The experienced mechanic can 
also determine rotor condition by 
using a hacksaw blade and growler. 
The blade will vibrate but slightly 
on open bars. However, we prefer 
the third method if the rotor is out 
of the machine, and either the first 
or second, if the motor is not disas- 
sembled.—L.N.W. 


Preventing Corrosion 
Of Raceway System 


QUESTION M34—We have a prob- 
lem in a fertilizer plant. Rigid con- 
duit and galvanized junction boxes 
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Rome’s SE Style U cable lets you... 


Submit lower bids on 100-amp service jobs 


To meet today’s highly competitive con- 
ditions, you can trim as much as 15% 
from your bids for 100-amp service jobs 
—where voltage drop is no problem. 
Using Rome’s SE Style U service 


Installation ease Rome’s SE cable can 
be installed in a hurry. Conductors are easy 
to identify; and the cable is always easy to 
handle because it resists becoming tacky, 
even under severe storage conditions. 


entrance cable, you can substitute No. 
3 AWG copper conductors for the more 
expensive No. 2 AWG. This money- 
saving substitution is possible because 
Rome’s SE cable has UL approval for 
75C operation in either wet or dry 
locations. A reinforced rubber moisture 
seal under the weather-resistant braid 
gives Rome’s SE cable its own built-in 
“dry location.” 


Neat appearance The neutral- 


gray weatherproof finish will readily 
blend with the outside color schemes 


ROME 


©c OR PO RA TFT 
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of most houses, and can easily be 
painted when necessary. 


Easy identification You'll save 
wiring time because the combination 
cotton-glass braid on each conductor is 
colored for easy and quick identifica- 
tion—one black and one red. 

Let Rome’s SE Style U service en- 
trance cable help you bid lower on 
your next job. For more information, 
contact your nearest Rome Cable dis- 
tributor—or write to Department 369, 
Rome Cable Corporation, Rome, N, Y. 


CABLE 
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Latrobe 
Electrical 


Products| 


“Latrobe” Floor Boxes and Wiring 
Specialties are designed to do their 
job easily and surely with no ex- 
cess parts. 


This same compactness of design 
makes for fast, easy installation. 


Two Gang Adjustable 

Floor Box 
Adjustable Boxes come 
square bodies. 


in single-round or 
Also in square type Single 
Three Gang and Four 


Gang, Two Gang, 


Gang Boxes. All adjustable boxes are now 


bonded which makes them fire-proof. 
“Latrobe” 


Pipe or Conduit 
Clamp 


This clamp is made 

with a double 

safety bite of case 

hardened tool steel. 

Two models—Right 

Angle and the Por- 

allel support. Each model comes in 10 sizes to 
handle pipe or conduit 2” thru 4”. 


Insulator Supports 


Malleable iron clamps of 
high tensile strength. 
Four sizes to fit all stand- 
ard porcelain or glass in- 
sulators. 


Sold Only Thru Wholesalers 
Latrobe Products 


Non-Adjustable Floor Boxes 
Adjustable Floor Boxes 
Gang Boxes .. . Cover Plates 
Junction Boxes . . . Nozzles 
Pipe or Conduit Hangers 
Insulator Supports 
Cable Supports . . . Fish Wire 
Staple and Cable Clips 


Write for new catalog 


Sales Representatives in all principal cities. 


Pullman 


Manufacturing Oo. 


ay Be JEFPFER N 


LATROBE. PA. 
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last about two seasons in the proc- 
essing part of the plant before they 
rust away. We have thought about 
using plastic pipe. Has anyone had 
this same experience and solved the 
problem ?—D.M.Q. 


ANSWER TO M34—I am chief 
electrician in a sulphur-iron plant, 
and, since the plant went into opera- 
tion have had difficulty in protect- 
ing conduits from sulphur acid 
fumes and acid. 

Two years ago I was recom- 
mended, by the Canadian Westing- 
house representative, to a conduit 
called Superduct made by National 
Electrical Products, Pittsburgh. 

I have had some of this conduit 
installed in the most severe condi- 
tions in my plant, immediately 
above an acid tank, where even the 
fumes are sufficient to corrode any 
metal, for nearly two years, and 
today it is as good as when it was 
installed, even the paint is still in- 
tact. I can recommend this to our 
readers without hesitation. The 
cost is only a few cents more than 
conventional conduit.—R.G. 


ANSWER TO M34—This question 
by D.M.Q. is a very real one for 
areas of corrosive atmosphere such 
as he has, and maintenance can be 
a very expensive item if all-metal 
type construction is used. 

Some years ago I was faced with 
a similar problem. I tore out the 
entire installation and switched to 
open wiring and metal boxes cleaned 
and dipped in glyptal—there are 
other good varnishes. 

Before changing your system con- 
sult the National Electrical Code, 
particularly articles 370 and 380 
and section 93361 of Chapter 9. 

D.M.Q. should also consult his 
local inspector since there may be 
exceptions or limitations on use of 
non-metallic boxes in case he should 
want to use them; or the plastic 
pipe method.—J.B.J. 


ANSWER TO M34—I have encoun- 
tered your problem often and have 
arrived at a definite solution. 

I have laid out several fertilizer 
plants using “Dekoran” conduit as 
manufactured by Republic Steel or 
General Electric Company. It is 
polyvinyl chloride or ethylene cov- 
ered, rigid or thin wall conduit. Use 
boxes with a PVC coating as manu- 
factured by Crouse-Hinds or you 
can use any box and tape it with 
Scotch No. 33 tape but I prefer the 
Crouse-Hinds coated type. Cou- 
plings joining the coated conduit 
can be taped with Scotch No. 33. 
Crouse-Hinds even manufactures 
lighting fixtures of a limited variety 


which are coated. This works beau- 
tifully and the installation lasts in- 
definitely. 

Incidentally I also used Cutler 
Hammer’s Class 10-250 NEMA III 
pushbutton station which has neo- 
prene diaphragms over the op- 
erators which eliminates sticking 
buttons completely. 

Personally I do not care for plas- 
tic pipe, however, I have used it in 
fertilizer plants. It stands up under 
corrosion fine but I don’t care to 
have to run a bonding wire nor do I 
care for the lack of mechanical 
strength encountered with plastic 
conduit.—J.H.H. 


Can You Answer 
These QUESTIONS 


QUESTION V34—wWe have two 
residential heating jobs coming up 
where the desired installation is 
electrically radiant heated slab 
floor. 

After considerable research in 
technical book stores and with 
manufacturers of resistance wire 
and insulation materials, it appears 
to me that there is no accepted pro- 
cedure inasmuch as each separate 
manufacturer seems to contradict 
the others. 

Could you advise me as to the 
proper method of making this in- 
stallation ?—F.M. 


QUESTION W34 —From time to 
time there are discussions of the 
merits of air circuit breaker vs. 
fused switch type combination 
motor starters. Assuming that both 
the fuses and breakers have ade- 
quate short circuit interrupting 
ability, which type starter offers 
better protection for the motor? 
Why ?—L.D.B. 


QUESTION X34—<At the plant 
where I am employed, we have ap- 
proximately 1250 motors. We burn 
out two or three motors per month 
and 50% of these are of the old 
totally open type. 

Do you think it would be saving 
the company money if I would sell 
them for junk because of the open 
frame and oil type bearings? How 
does the pf and overall efficiency of 
the modern motor compare with the 
out-of-date type? By these figures, 
if the electric power is 1} cents per 
kwh, how long would it take the 
new motor to pay for itself ?—-M.D. 


PLEASE SEND IN 
YOUR ANSWER BY SEPTEMBER 15 
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rew...LPI... VERSATAIRE 


BRINGS YOU 


different type units 
Z| > 


: 


La 


> IN ONE FLUORESCENT SERIES 


Architects, engineers, and designers can command 

more than 152 different type units in this new 

LPI Versataire Series. Versataire offers unlimited 

possibilities to satisfy most all design and 

engineering demands and illumination benefits. 

6 different diffusers “il Whenever you specify or consider fluorescent lighting 
Ventrolens o. be sure to consider the versatility of Versataire. 


Polystyrene A ¢ @ direct or direct-Indirect 
= ~ for 2 and 4 lamps 
in 4 and 8 foot lengths 
with solid and luminous sides 


— . * 
#70 Corning Glass s 
2 
@ with 6 different diffusers 
@ 
& 


Formed Acrylic 


#93 A’ba Lite Glass 12” e 18” s 24” wide 


Pattern Vinyl for close-ceiling or pendant mounting 


LIGHTING PRODUCTS INC., 
Dept. 4-H, Highland Park, Ill. 


most lighting pel dollar — 


Firm 


lighting products, inc. 
Highland Park, Illinois Address 
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WAGNER TRANSFORMERS THE CHOICE OF LEADERS IN INDUSTRY 


LF 
4 | 
LH & Rotary kilns at Missouri Portland Cement Company 


Missouri Portland Cement meets increasing 


power needs... provides for future expansion 


In 1949, Missouri Portland Cement Company completed a atp - 


a modern power distribution system to meet its demand “TS — —* “7 4N 
for electricity. Its main substation provided 12,000 kva ’ og - 7 a 
of transformer capacity—supplied by two Wagner Power att : 
Transformers—which could be raised to 16,000 kva by UP a 
the use of cooling fans. The system also included five 
unit substations—powered by Wagner Unit Substation 
Transformers. 
Since that time a need for increased production 
brought about the installation of a third rotary kiln, and 
even 16,000 kva was inadequate. 
This pressing need for power was met by the addition 
of a third 6000/8000 kva Wagner Power Transformer, 
and by an additional Wagner Unit Substation Trans- 
former for the load-centers. 
Wagner Power and Unit Substation Transformers can 
meet your power needs just as they do at Missouri Port- 
land Cement C company. Ask your nearby Wagner Sales 
Engineer to help you plan for your power needs, Call ae 


the nearest of our 32 branch offices, or write us. TRANSFORMER TRIPLETS...BORN 8 YEARS APART 


These three Wagner Power Transformers in the main substation at Prospect Hill, are 
identical—although the third unit was built eight years after the first two. They 
meet the tremendous demand for a dependable flow of power for Missouri Portland 


Soo ‘ a Cement Company. 
We BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Pose ‘ ° 
as ee oes Wagner Electric @rporation 


bea 3 Ww - : 6413 PLYMOUTH AVENUE, ST. LOUIS 14, MO., U.S.A. 


\ 
on eS 
+ pak 


ELECTRIC MOTORS + TRANSFORMERS « INDUSTRIAL BRAKES «+ AUTOMOTIVE BRAKE SYSTEMS—AIR AND HYDRAULIC 











Questions on the Code 





Answered by: 


B. A. McDONALD, New York Board of Fire Underwriters, Rochester, N. Y. 
B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La. 


Feeder Overcurrent 
Protection 


As shown by the illustration, 
e is it necessary to use discon- 
nects after the separate meters 
prior to the conduit run to each 
separate apartment, due to change 
in wire size? Please give code refer- 
ence. Various lengths of services 
to apartments 50 to 150 ft. Using 
No. 6 to No. 2 wire to a panel with 
main in apartments.—A.C.L. 


According to the provisions 
e of Section 2434, overcurrent 
devices shall be located at the point 
where the conductor to be pro- 
tected receives its supply. There 
are exceptions to this rule but they 
do not apply to the problem pre- 
sented. Section 2403 requires con- 
ductors to be protected in accord- 
ance with their current-carrying 
capacity, as given in Tables 1, 1A, 
2 and 2A of Chapter 10. 

Assuming that the main switch 
shown on your diagram is fused 
at 400 amps, we have a situation 
where a No. 6 Type R conductor 
with a _ current-carrying-capacity 
of 55 amperes is overfused over 
700%, and the No. 2 conductor is 
overfused about 400%. This, of 
course, is a serious violation of 
the above mentioned code rules. As 
a result, fuses or circuit breakers 
must be installed at the points 
marked by an asterisk on your dia- 
gram. Since the fuses protecting 
each feeder to an apartment would 
be greater than 30 amps, and as a 
result, would be cartridge fuses, 
the provisions of Section 2440 
enter the picture. 

Section 2440 requires a discon- 
necting means on the supply side 
of a cartridge fuse, so that each 
individual circuit may be discon- 


oe mcm service 





nected, when such fuses are acces- 
sible to other than qualified per- 
sons. This provision makes it 
possible to disconnect the circuit, so 
that a fuse may be replaced with- 
out the hazard of electric shock or 
severe burns due to arcs and 
sparks. There may be a few occa- 
sions where the maintenance man 
of the apartment may be qualified 
to handle live fuses, but a qualified 
man today may be replaced by an 
unqualified man tomorrow. It is 
also possible that an unqualified 
tenant would try to replace a live 
fuse, and if he was injured, the 
property owner and the contractor 
might be held responsible. 

In view of the foregoing code 
rules, it appears to me that a fused 
disconnect or a circuit breaker 
must be installed at the points 
marked.—B.A.McD.—8/58/1 


“‘T’? Rated Switch 


What is a “T” rated switch 
e as required in Section 
3814b?—F.R. 


A “T” rated switch is a snap 
e switch intended for the con- 
trol of tungsten-filament lamps (the 
usual incandescent lamp), or loads 
having equivalent current charac- 
teristics. Tungsten-filament lamps 
when initially energized have an 
inrush current far in excess of their 
normal rated current. This is due 
to the very low resistance of the 
cold tungsten filament. Once cur- 
rent flows the filament heats up 
very rapidly and the resistance 
reaches a much higher value thus 
limiting the current in the lamp 
to its normal value. 
For example, a 75-watt lamp 
rated for 120 volts has a normal 


12 meters 


ar POP 2OQR PROP 











Auxiliory gutter or wireway 








SIC IC EEE 


Conductors vary from 
No.6 to No2 


To apartments 
50' to 150" runs 


| 


* Is it necessary fo install disconnects at points indicated? 
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current of 0.625 amps. On the basis 
of the actual cold resistance of the 
tungsten filament in this lamp, the 
theoretical inrush current will be 
about 9.4 amps or about 15 times 
the normal current. Actually the 
inrush current reaches a maximum 
value of about 7.2 amps which is 
still 114 times normal current. The 
time to reach this maximum value 
is about 4/10,000ths of a second. 
The normal value of current is 
reached in about 7/100ths of a 
second. 

Similarly theoretical and test 
values for a 1000-watt, 120-volt 
lamp with a normal current of 8.33 
amps will show 142.4 amps (17 
times normal) for maximum theo- 
retical value and 65.2 amps (8 
times normal) for the actual maxi- 
mum value. The time element is 
much more serious since it requires 
31/10,000ths of a second to reach 
the maximum value and almost one- 
quarter of a second before the nor- 
mal value is reached. 

It is quite evident that the prob- 
lem of handling these tungsten-fila- 
ment loads is not only pressing in 
so far as designing the snap 
switches which will be controlled 
to them, but is also of considerable 
importance when considering the 
design of circuit breakers, contac- 
tors, etc., which also will be re- 
quired to control circuit with such 
loads. 

In the case of a “T” rated snap 
switch the UL standards require 
that the standard test of 6000 op- 
erations of the switch with a non- 
inductive resistance load (carbon 
filament lamps, non-inductive re- 
sistors, etc.,) at snap switch rated 
current values, be augmented with 
6000 additional operations made 
with a tungsten-filament loading or 
a loading of equivalent current 
characteristics. This loading is also 
at full rated current of the snap 
switch. 

Within the past few years the 
snap switch manufacturers have 
developed a “general use ac snap 
switch”. This switch, as its name 
implies, can only be used on ac cir- 
cuits. The reason for this is that 
the switch depends on the alternat- 
ing current characteristic of ex- 
tinguishing its are upon opening of 
its circuit at the instance the cur- 
rent passes through its first “zero” 
point of the ac cycle. These 
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ADVERTISEMENT 


Why Shielding is Not Necessary 
for 5kv Okolite-Okoprene Cables 


Here are the facts that will prove to you that non-shielded Okolite- 
Okoprene cables for 5kv service can— 
@ save you money @ simplify splicing and terminating 
@ eliminate grounding problems 


Old-Fashioned vs. 
Modern Practice 


In spite of technological advances, 
it is still the practice of some en- 
gineers to cling to the use of shield- 
ing in rubber-insulated cables for 
operation at over 3000 volts. 
Shielded cables, however, are ex- 
pensive and to install them proper- 
ly is a costly and time-consuming 
job. Considerable skill must be 
exercised to avoid having splices 
and terminations that will give 
trouble. Shielding that is improp- 
erly grounded offers a real hazard 
to human life. 

It is not necessary to accept 
these higher costs and difficulties 


Typical labor-saving application of ncn- 
shielded 5kv cable. Non-shielded cables 
like these save space, terminate like a 
600-volt cable. Shielded cable would re- 
quire extra cost of stress cone plus a longer 
unbent section. 


for 3kv to 5kv installations be- 
cause they can be eliminated by 
choosing properly designed non- 
shielded cable—such as Okolite- 
Okoprene—which can be handled 
as easily as 600 volt wire. 


Modern Practice Backed by 
Over 20 Years’ Experience 


The advantages of unshielded rub- 
ber cables were first made avail- 
able to the electrical industry in 
the mid 1930’s when Okonite 
introduced the Okolite-Okoprene 
non-shielded construction for use 
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up to 5kv. Nearly a quarter of a 
century of experience has proved 
the value and efficiency of this 
design which has since been adopt- 
ed by many other manufacturers. 
Today, non-shielded cables are 
carried as standard stock items to 
meet the substantial demand for 
this type cable which users find 
reduces material costs, simplifies 
splicing and terminating, and elim- 
inates grounding problems. 

The non-shielded braided cables 
widely used 20 years ago fre- 
quently failed in damp locations be- 
cause of discharge damage caused 
by the surface drainage of charg- 
ing current arcing at points of 
casual contact with ground or an 
adjacent phase. Furthermore, the 
surface charges on braided cable 
presented a hazard to personnel. 
The National Electrical Code 
(Sect. 7107) has recognized this 
problem and does not permit the 
use of braided cables for service 
above 2kv in wet or damp loca- 
tions unless they are shielded. 
Okolite-Okoprene non-shielded 
5kv cables, using a new approach, 
solved this problem by eliminat- 
ing the fibrous braid covering and 
replacing it with a carefully com- 
ana neoprene sheath whose 

uilt-in dielectric qualities and in- 
herent stability reduced drainage 
current to an insignificant min- 
imum. 

It requires a considerable degree 
of skill and experience on the part 
of the manufacturer to develop 
and produce a neoprene sheath of 
the necessary quality. Otherwise, 
the user will be forced into the 
costly alternative of purchasing 
shielded cable. E. I. duPont de 
Nemours and Co., Inc., the pro- 
ducers of basic neoprene have fre- 
quently stated that: “Too much 
stress cannot be laid on the impor- 
tant fact that the best neoprene 
products are produced by those man- 
ufacturers who are skilled in the art 
of compounding neoprene.” 

Certain cable specifications rec- 
ommend shielding for neoprene- 
sheathed cables operating above 
3000 volts. This requirement is 








intended to protect users from 
failures in cables having neoprene 
sheaths that do not possess proper 
electrical qualities. If such specifi- 
cations called instead for a neo- 
prene covering having stable elec- 
trical characteristics equal to an 
Okoprene sheath, this costly 
shielding requirement could be 
avoided to the obvious advantage 
of the user. 

With the development of the 
Okoprene sheath, users obtained 
a premium quality 5000-volt cable 
that not only helped them to re- 
duce costs but also helped them to 
eliminate the problems that are 
involved whenusingshieldedcables. 


Correct Cable Design Key to 
Modern Practice 


In designing this pioneer non- 
shielded cable, Okonite engineers 
included two essential compo- 
nents—a superior quality insula- 
tion and a dual purpose protec- 
tive covering. 


The insulation chosen was 
Okolite, an oil-base rubber com- 
pound, field-proved at voltages 
up to 35kv and possessing a high 
degree of heat and moisture re- 
sistance and stability as estab- 
lished in central stations, indus- 
trial plants and submarine circuits. 

The covering was Okoprene, a 
rich neoprene compound specially 
formulated to provide excellent 
ozone resistance, high surface re- 
sistivity and high corona discharge 
level. Okoprene also possesses de- 
sirable mechanical features such 
as weather resistance, chemical 
resistance and ability to resist 
mechanical abuse. 

The nation-wide acceptance of 
Okolite-Okoprene unshielded 5000- 
volt cables has been based on more 


Typical terminal box for motor leads to 
5000-volt motor. Standard boxes are a 
tight squeeze even for non-shielded cables. 
It is impossible to terminate shielded cables 
safely without providing a special box 
large enough to include the necessary 
stress cones. 
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ADVERTISEMENT 


Compare the difficult termination of shielded cable with simple 


termination of unshielded cable. 


a. Shielded 5kv cable requires time-con- 
suming and long, complicated termination. 


Ne, 


b. Non-shielded 5kv cable termination is 
simplicity itself, requiring minimum space. 


- 
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OKOPRENE TAPE 











EXPOSED OKOLITE 
INSULATION PAINTED 
WITH OKOLITE PAINT 
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VARNISHED CAMBRIC 
TAPED STRESS 
RELIEF CONE 





SHIELDING 
BRAID 


MANSON TAPE & 
OKOLITE PAINT 


RUBBER FILLED 
CLOTH TAPE 


SHIELDING 
TAPE 


COPPER STRAP 
FOR GROUNDING 





OKOPRENE SHEATH 
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OKOPRENE TAPE —— 


OKOLITE-OKOPRENE 
UNSHIELDED CABLE —— 


























Extra length and extra procedure 
required for 5kv shielded cable ter- 
mination—unless unusual skill is 
employed, this section becomes a 
danger zone. 


than 20 years of satisfactory field 
experience. During this period 
Okonite research and manufactur- 
ing activity has been devoted to 
further studies that will help to 
improve even this unequalled rec- 
ord. Okonite’s policy is to foster 
developments that will provide 
cable users with greater values in 
economy, performance and reli- 
ability and to support efforts that 
will encourage, rather than re- 
strict, advances in the art. 


Unique Testing Procedure 
Confirms Cable Quality 


In addition to the higher-than- 
normal industry high voltage a-c 
and d-c factory acceptance tests, 
the “‘Gooding Test Train’’ re- 
cently developed and used only by 
Okonite, provides additional safe- 
guards for all cables insulated for 
operation over 2000 volts. This 
electronic testing equipment, which 
scans every inch of the completed 
Okolite-Okoprene cable, can pick 
out the most minute imperfections 
—impossible to detect by any other 
test method—that might shorten 
cable life after it has been placed 
in service. 

This new and significant ad- 
vance in high-voltage, non-destruc- 
tive cable testing now all»ws 
Okonite to supply 5kv non- 
shielded Okolite-Okoprene cables 
that are even more reliable than 
their exceptional service record 
indicates. 


The Economics of Shielded 
vs. Non-Shielded Cable 


There is no question that non- 
shielded cable can be installed at 
considerably less cost than shielded 
cable. A comparison of the cable 
terminations shown here clearly 
demonstrates the simplicity of 
non-shielded cable terminals. No 
special training is required and 
splices, too, are easy to make. 
Splices and terminations for a 
typical shielded cable installation 
take 21% to 4 times as long as for 
a non-shielded 5kv rubber-insu- 
lated neoprene-sheathed cable. 

For complete information on 
Okolite-Okoprene unshielded 
cable, write for a free copy of 
Okonite’s 128-page bulletin EC 
1085 to The Okonite Company, 
Passaic, New Jersey. 


where there’s electrical power . . . there’s OKONITE CABLE 


5782 
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You -do 
MASONRY DRILLING 
TWICE AS FAST* 


Wiring Installations, 


Plant Maintenance 


USE YOUR OWN 
ELECTRIC DRILL 


IMPACT 


DRILL ATTACHMENT 


It saves you money as it saves you 
work. Converts any heavy duty, %” | 
electric drill into a HIGH SPEED | 
MASONRY IMPACT DRILL —at 


a fraction the cost of a heavy im- 
Pact tool. 


/ @ NO HEAVY PRESSURE NEEDED! 


Wt bites as it twists. Precision inner cam action 
delivers a lightning-fast, 


quicker and with far less effort into brick, con- 
crete, dense aggregate, tile, etc. Bits last longer, 
because there’s no bind or drag. 


New, Positive-Grip 
“ROTO-LOCK" CHUCK 


No wrenches or set 


screws. Turn the knurled 


collar and a cam locks 


the bit in a solid, vibra- 
tion-proof grip that as- 
sures straight, true holes. 


ETE LOW PRICE KITS — TWO RUGGED MODELS 
~ ] 


For frequent or occa- 
sional drilling, with 
semi-permanent or in- 
stant connection to your 
drill. Complete kits in- 
clude attachment and 
most-used bit sizes. Or 
order individual attach- 
ments with your choice 
of IDEAL Bits, FROM 
3/16” to 1”. 


*By actual job tests, compared to 
drilling with carbide tipped biis. 


Ve Se ee ee ee ee ee ee ee ee ee ee ee ey 


Ee | 


IDEAL INDUSTRIES, Inc. 
1041-H Park Avenue, Sycamore, Illinois 


Please send latest catalog data on IDEAL Rotary 
Impact Drill Attachments. 


Name 


























= hammer-like blow 
with each half revolution . . . drills clean holes 


| 
| 
1) 
j 
' 
J 
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switches are very simple in con- 
struction having no springs for 
quick breaking. A simple lever 
moves the movable contact a very 
short distance away from the 
switch’s stationary contact.—B.Z.S. 
—8/58/2 


Surface Raceway— 
Wiremold 
In reference to the sketch, 


Q. is there a code which will re- 
strict the use of air and two or four 
No. 12 conductors in No. 2600 W.M. 


No. 2600 W.M. 


"> Copper tubing (air) 
No. 12 conductors 


A Reference to the 1957 Un- 

derwriters’ Laboratories 
Electrical Construction Materials 
List indicates that Wiremold sur- 
face raceway No. 2600 is not listed 
as approved. Reference to the 
manufacturer’s catalogue described 
this raceway as “Pancake Wire- 
mold” designed for use on floors 
with a capacity for two-26 pair 
telephone cables. In view of the 
foregoing, it is my opinion, that 
the No. 12 conductors shown could 
not be used in this pancake race- 
way, regardless of the 4-in. copper 
tubing, without inviting a code 
criticism on the basis of U.L. ap- 
proval. I believe this type of race- 
way was primarily designed for 
the purpose of protecting telephone 
wires brought to desks located in 
floor areas remote from walls, such 
as found in office occupancies. 
Since the provisions of Article 
800, covering communication sys- 
tems do not specifically cover the 
protection of telephone wires or 
cables, it appears to me that this 
method of protection is adequate, 
and I know that it has been ac- 
cepted by many inspection authori- 
ties. 

In order to further clarify our 
answer to your question, let’s as- 
sume that Pancake Wiremold is ap- 
proved by U.L. for protecting 
power and light wires, and also 
telephone wires. Under such condi- 
tions the provisions of Section 
8012-b-2 would not permit both 
systems to be installed in the same 
raceway, and I doubt if any inspec- 
tion authority would permit any 
system of tubing, foreign to the 
electrical system, to be installed in 
a raceway containing electrical 
wiring conductors. While I am un- 
able to locate any specific code rule 


covering this question, it is my 
opinion that such procedure never 
was intended or considered. As a 
result, there was no occasion to 
cover the matter in the code. It is 
significant to note however that the 
scope of the N. E. Code, which ap- 
pears under its introduction, is 
limited to electrical conductors and 
equipment. This general observa- 
tion infers that systems foreign to 
the electrical wiring are not con- 
sidered, and as result, should not 
be intimately associated as covered 
by your question. — B.A.McD. — 
8/58/38 


What is the definition of a 
e building?—B.R. 


A The term as defined in the 
e 1956 National Electrical 
Code is a rather simple one. It is 
not an American Standards As- 
sociation standard definition as de- 
fined in their Standard C42 but 
rather is one especially developed 
for code use. 

It is interesting to note that the 
1956 definition is quite a change 
from that found in the 1953 NEC 
and other previous editions of the 
NEC. As far back as the 1923 edi- 
tion (the earliest edition in my 
files) this definition stated (format 
by the writer) 

Building: A structure which 
a. stands alone, or 
b. is cut off from adjoining 
structures by unpierced fire 
walls. 

The latest definition adopted for 
the first time in this 1956 NEC 
recognizes fire walls with properly 
protected ‘fire doors as giving the 
same fire protection as unpierced 
fire walls. 

Another point of interest is the 
rather elaborate definition to be 
found in the 1955 Edition of the 
NBGU National Building Code. 
This is noted below in its entirety. 

“BUILDING means a combina- 
tion of materials to form a con- 
struction that is safe and stable, 
and adapted to permanent or con- 
tinuous occupancy for assembly, 
business, educational, high hazard, 
industrial, institutional, mercan- 
tile, residential or storage pur- 
poses; the term “building” shall be 
construed as if followed by the 
words “or portion thereof”. For 
the purpose of this code, each por- 
tion of a building separated from 
other portions by a fire wall shall 
be considered as a separate build- 
ing.” —B.Z.S.—8/58/4 
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help you get more jobs 


CIRCLE F NO-KLIK® 


QUIET SWITCH 


Circle F NO-KLIK Quiet Switches clinch many a job for the electrical 
contractor. It’s amazing what an enthusiastic response you can get 
merely by handing one to a prospective customer and letting him flick it 
on and off a few times. Everybody wants it, once they discover what a 


contrast there is between its quiet, smooth operation and the sharp click 
of the ordinary switch. 


The NO-KLIK Switch is a natural for bedrooms, nurseries, libraries, 
hospitals, offices, hotels—wherever quiet is desirable. Many home-owners 
want them for all rooms. Let Circle F NO-KLIK Quiet Switches help you 
land more jobs—and satisfied customers. See your distributor, or write 
SPECIFICATION 


us direct. 
GRADE 











ee 


Simple, compact mechanical design 
— no mercury or fluids 


Exploded view shows simplified construction . . 
for smooth, reliable, lifetime switching action . . . operates in any 
position . . . totally enclosed mechanism has #8 binding screws 
to take wire up to No. 10. 
15 Amp., 120 Volts, 20 Amp., 120 Volts, 
A-C only[L] A-C only[L] 
15 Amp., 120-277 Volts, 20 Amp., 120-277 Volts, 
A-C only A-C only 
#3401 S.P. Brown #3421 S.P. Brown 
#3401-1 S.P. Ivory #3421-1 S.P. Ivory 
#3402 D.P. Brown #3422 D.P. Brown 
#3402-1 D.P. ivory #3422-1 D.P. Ivory 
#3403 3-way Brown #3423 S-way Brown 
#3403-1 3-way Ivory #3423-1 3-way Ivory 
#3404 4-way Brown #3424 4-way Brown 
#3404-1 4-way Ivory #3424-1 4-way Ivory 


. silver contacts 


Approved for control of Fluorescent Lamps on A-C circuits of 277 
Volts and less and for motor loads up to 277 Volts at 80% of 


a rating of the switch. 











Circle F Mfg. Co. 


TRENTON 4, NEW JERSEY 
IN CANADA: VERD-A-RAY ELECTRIC PRODUCTS LTD., MONTREAL 9. 
For your wire requirements: Eastern Insulated Wire Corp. (A Subsidiary), Box 591, Trenton, N. J. 
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iP EP RIES HO 


#perd Ss 


WHITNEY BLAKE 
HIGH QUALITY... 


g 
< 


ey wate], 
ote}, bai ie) & 
oy .Y - 1 i 


RH-RW Rubber Insulation 
Neoprene Jacket 


Polyethylene Insulation 
PVC Jacket 


PVC /nsulation 
PVC Jacket 


Because Whitney Blake specializes in 

the manufacture of high quality wire and 
cables you will obtain long, efficient 
service from Whitney Blake Station 


Control Cables. 


Rubber insulated and PVC insulated 
types are rated at 600 volts; polyethylene 
insulated types at 1000 volts. All are 
manufactured to IPCEA Specification 
S-19-81. They are designed for aerial, 


duct or direct burial installation. 


Whitney Blake Station Control Cables 
can be supplied to your specification or 
designed for your application. Write 

for information on special constructions or 


for complete data on standard types. 


WELL BUILT WIRES SINCE 1899 





WHITNEY BLAKE COMPANY 





yo tts Seo Me ae 





Grounding Dryers to 
Neutral Circuit 
Conductor 


Q A friend of mine informs 
° me that he uses 10/2 GNM 
for dryer runs and insists that this 
is O.K. by the code provided that a 
30-amp outlet is used. He quotes 
N. E. Code Section 2560 in support 
of his information. 

The way I interpret 2560 is that 
an insulated neutral may be used 
for grounding. He says that the 
bare ground wire may be used as a 
neutral. 

Supposing that his 10/2 G NM 
has a No. 10 AWG ground wire 
(which I doubt), would it be al- 
lowed ?—J.A.P. 


A The provisions of Section 
e 2560 permits an electric 
clothes dryer to be grounded to the 
neutral grounded conductor of a 
3-wire, 120/240-volt branch circuit, 
provided the grounded neutral con- 
ductor is not smaller than No. 10. 
This rule does not cover the ques- 
tion of a bare or insulated neutral. 
As a result, any recognized wiring 
method could serve a clothes dryer, 
and the neutral whether bare or 
grounded could be used to ground 
the frame of the dryer. 

Section 3382 of the code recog- 
nizes service entrance cable with a 
bare neutral for serving an electric 
clothes dryer provided the cable is 
non-metallic and the ac _ supply 
does not exceed 150 volts to ground. 
A combination of both rules would 
permit a clothes dryer to be served 
by semientrance cable with a bare 
neutral, and the frame of the dryer 
could be grounded by connection to 
the grounded neutral conductor of 
the semientrance cable. 

Non-metallic sheathed cables may 
have a bare conductor in the cable 
assembly. Its use is restricted solely 
as a grounding conductor, and it 
cannot be used as the neutral 
grounded conductor of a circuit.— 
B.A.McD.—8/58/5 


Machine Tools— 
Group Fusing 


Is it reasonable to classify 
Q. equipment such as package 
type ovens and air conditioners as 
machine tools so that such equip- 
ment may be group fused in ac- 
cordance with Section 6742 rather 
than 4343? Although it is true that 
ovens, air conditioners, and other 


NEW HAVEN 14, CONNECTICUT 


package type units are not metal- 
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handle 


9% 


of all your 
test needs 
with the | Check akeoae of 


ALL-PURPOSE 
AMPROBE RS-3 


transformer windings of ballast. 





Check resistance of Use as continuity tester 
motor control solenoid coil. }}] to determine if fuse is good. 


Balancing circuits. Check for low voltage condition. 


Meets every commercial voltage 
requirement on three voltage 
scales ... 0-150/300/600 volts ac. 
: Accurate current readings from 0 
can do it... with the ( - : to 300 amps on five current ranges. 
new AMPROBE RS-3... 
the only tester small enough 


vhs 


ere 
eee Wk 


There’s only one way you 


Pee ea eee b bbe 


‘ 





The ohmmeter scale is designed 





specifically for you... readings as 


to fit in your pocket, yet low as 0.5 ohms can be taken, en- 


Phe behahabeeanet 


versatile enough to measure abling you to readily distinguish 


volts, amps, = : the difference between short cir- 
and OHMS! < = -— cuits and actual coil resistances. 
lism! 
Doesn’t it make a helluva lot more 
sense to use this one all-purpose 
we instrument than to tote three sep- 
arate testers that can’t even come 


Pyramid Instrument Corporation, Lynbrook, N. ¥. In Canada: Atlas Radio Corp., 50 Wingold Ave., Toronto close to AMPROBE efficiency 
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Si mn pl ify yo u r — working machines (Section 6701), 


they may be made to comply with 
all other requirements of Article 


INVENTORY 0-628 


A In the January 1957 issue 
Cc oO wy T he oO L e of the News Bulletin of the 
International Association of Elec- 
trical Inspectors, an article ap- 
peared under my name, which pub- 
licized the fact that manufacturers 
of wood working machines, laun- 
dry machines, and bottle and print- 
ing machinery were being wired 
and the motors protected in accord 
with the provisions of Article 670 
which applies only to machine tools 
as described by Section 6701. Such 
R i procedure, of course, is in viola- 
Economy and service a - ; tion of the N. E. Code, and it is not 
are two of the many x. ; + | reasonable to apply Article 670 to 
: ¥ af | package ovens and air conditioners. 
po ee saat ; I believe you will find however that 
a 9 stg a package type of air conditioner, 
ening and drilling de- which is listed as approved by Un- 
vices, as needed, from ? a ‘ derwriters’ Laboratories, will not 
your local industrial i ; | reba a ee 
: involved protected in accord wi 
hr te nes ; " Section 4343. Such procedure has 
ardware or electrical a ie . been recognized to a considerable 
supply house. ' , 4 degree through Official Interpreta- 
| -- tion No. 445, which makes a dis- 
tinction between a field installa- 
tion, and one which is made at the 
factory in compliance with a U.L. 
standard. 
Many electrical inspectors are 
quite alert to the fact that several 


THE Yo YARRO) Mann LINE OF MASONRY manufacturers are improperly ap- 
plying the provisions of Section 


ANCHORING AND DRILLING DEVICES 6742 to their factory wired motor 


assemblies, and since it is a code 


ey ee Eh violation, for which they do not 
ARRO-CORE MASONRY DRILL wish to share the responsibility, 


A-C-E EXPANSION SHIELD MACHINE SCREW ANCHOR particular attention is given to 
le SRST such package assemblies. — B.A. 


a SS = 


{OE MASONRY DRILL 
EXPANDER HAMMERLESS SETTING FOOL ARROFLUTE CARBID 


McD.—8/58/6 


O-€ EXPANSION SHIELD 


Re = ——— trailer Court Wiring 


HOLD-IT EXPANSION SHIELD ————— ————_ 7 A customer wants me to de- 
: perianal 8 FOUR-FLUTE DRILL POINT e sign and install an electrical 
~ system for an eight acre Mobile 

DOUBLE EXPANSION SHIELD ' ST Home Park to serve 120 units. 
STUD BOLT ANCHOR Sane? Bamh PORT It is customary in this area for 
pore the power company to deliver 
n> Nie aeons ma LS CAG o- power to the manager of the park 
pein a and for the manager to distribute 
[pm ¢ and sub-meter to each tenant. I 
LEAD SCREW ANCHOR RUBBERGRIP DRILL POINT HOLDER have been advised that the location 
= of the power company’s meter is 
Pe air ‘See CO cena <) the termination of the service drop 
, MTOGOLE BOLT JUTE PLUG LITTLE MAJOR TURNBUCKLE and all conductors from there on 
are feeders under Article 220 and 
’ , that I will be limited to six main 
See your industrial, disconnects. I see no reason why 
hardware or electrical supplier J ARRO yee the distribution system cannot be 
metered and continued as a pri- 
ARRO EXPANSION BOLT COMPANY vately owned distribution system 
throughout the park and be in- 


DEPARTMENT D, P. O. BOX 388, MARION, OHIO stalled in a manner approved for 


TWO WING TOGGLE BOLT 
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use by the local power distribution 
company. I would appreciate your 
opinion on this matter.—J.W.A. 


The location of the power 
@ company’s meter would not 
terminate the service, as defined in 
Article 100, unless a main-switch 
and fuse, or a circuit breaker was 
installed at or near the same point. 
Even so, there could be a question, 
if such service equipment was in- 
stalled and owned by the utility. 

If the Utility meter is installed 
on or in the property of the owner, 
and a main service disconnect and 
overcurrent device is installed by 
the owner adjacent to the meter, 
the service terminates at such serv- 
ice equipment, and the feeder 
which serves the various trailers 
would not be subject to the provi- 
sions of Section 2351 which limits 
a service disconnecting means to 
six. 

If, however, the Utility termi- 
nated that part of the service in 
which they are concerned in their 
own meter, then the continuation 
of this service would be considered Nelson 2300 volt motor starters provide electrical control of pump- 
a distribution system regardless of ing operations at Park Cities Water Treatment Plant, Dallas, Texas. 
who installed same. Under such 
conditions each trailer could be 
considered as a separate occu- ver ears 
pancy, and each could be metered ses 


individually and served through 


their own service equipment. In 
such a case all of the code rules ver ours 
concerning services, grounding etc. ) 


must be satisfied. The only excep- 
tion that I know of concerns the 


Ss oa 
receptacle and the portable cord Continuous 0 eration! 
which is used to serve an indivi- a 
dual trailer. When such a distri- 


bution system is installed by other 


than the Utility the provisions of That is the history of the 2300 volt Nelson Motor Starters 
Article 730, covering outside wir- 


ing, must be satisfied. Such an in- | in the Park Cities Water Treatment Plant, Dallas, Texas. 
stallation is similar to ° farm During these 7 years, only routine maintenance has been 
wiring job where the utility termi- ‘ 

nates their part of the service at required. Needless to say, the owners are extremely well 
a meter installed on a pole. The pleased and have ordered additional Nelson equipment. 
contractor takes over at that point, | 

and runs service drop conductors | Performance records such as these are the reasons why more 
to the various buildings served, 
and also installs the service equip- 
ment and grounding as required 
by Article 230 and 250. This is 
common practice and there is no 
code violation if more than six 
buildings were involved. 

The National Fire Protection As- 
sociation has a standard, No. 501 
which covers recommendations for 
the wiring of trailer coaches and 
some factors concerned with the a major source of electrical 
wiring of a trailer court. If you control equipment for industry 
are interested, you could obtain a 
copy of same at a nominal fee by ’ 
contacting this Association at 60 NELSON $Zc@eec MANUFACTURING CO. 
Batterymarch St., Boston 10, Mass. TULSA, OKLAHOMA 
—B.A.McD. 





and more Nelson quality-built electrical control equipment 
is being specified. 


Find Your Necrest When you need electrical control 
equipment look in the yellow pages 
for the name of your Nelson repre- 
sentative, or write the factory for in- 
formation. 
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Hathaway shirt Company reports: 


"Reduced line losses and 
with lighter, quieter DT-3 




















The nation’s oldest shirt manufacturer, The C. F. Hath- 
away Shirt Company, uses 18 Westinghouse DT-3 dry- 
type transformers to supply dependable power for the 
543 machines and 2722-fixture lighting system in its 
Waterville, Maine plant. Consolidating production facili- 
ties of Hathaway’s two previous Waterville factories, 
this building was remodeled and completely rewired 
before its opening in April, 1957. 

“These lightweight, small Westinghouse transformers 
were easily suspended from the ceiling by %-in. steel 
rods,”’ states Mr. Frederick F. O’Connell, Superintendent 
of Maintenance for the Hathaway plant. ‘““This, together 
with their low sound level, allowed us to place them next 
to the machines that they supply, reducing line losses to 
a minimum and giving us maximum utilization of elec- 
tric power. 

‘Maintenance is no problem with our Westinghouse 
dry-type transformers,”’ continues Mr. O’Connell. “Once 
a year we wipe them down with a damp cloth; three or 
four times a year, we clean them with a feather duster. 
That’s all. There’s no fluid level to check, no filters to 
change. 

‘*These transformers,’’ Mr. O’Connell concludes, “‘have 
provided us with a quiet, trouble-free, compact, space- 
saving, low-maintenance power distribution system.”’ 

If your plant is a victim of undervoltage, it’s time to 
POWER-UP — or if you are planning a new factory, you 
can POWER-UP from the start. Ask your Westinghouse 
representative or your utility power sales engineer for 
specific recommendations to fit your problem. 

And for complete information on the DT-3 transformer, 
call your local Westinghouse salesman or distributor, or 
write Westinghouse Electric Corporation, P.O. Box 868, 
Pittsburgh 30, Pennsylvania. J-70889 


Architect—Emil F.C. Backstrom, New York City 
Consulting Engineer—Alfred J. Kleinberger, New York City 
Electrical Contractor—The Dole Company, Bangor, Maine 


Lightweight DT-3 hangs quietly here in the cutting room 
where material is cut from patterns for popular Hathaway 
shirts. 


you CAN BE SURE...iF irs Westinghouse 
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maximum power utilization... 
transformers at the load center 


Mr. Frederick F. O’Connell, Hathaway’s 
Superintendent of Maintenance with 
friend. The shirt: a Hathaway, of course! 
The friend: a DT-3! 


Operating “‘just a whisper away from silence,” 
this DT-3 brings power right to the load 
center for Hathaway shirt cuff presser, 
Marie Tingley. 
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PHOTO TAKEN DURING CONSTRUCTION SHOWS 
th NRENDERS) AMIDST MAZE OF CONDUIT 





VEEL e¥%, 


LIDSEEN “Chicago” Benders 
on the job during construction of 
$200,000,000 Kaiser Aluminum Plant 


By assisting the Foothill Electric Company, the Lidseen ''Chicago” Pipe 
Bender played a vital role in the installation of this huge, complex elec- 
trical system of the new Kaiser Aluminum Reduction Plant and Rolling 
Mill. Being the largest single industrial development in West Virginia it 
required about 2,000,000 pounds of conduit and over 5000 precision 
bends. Over 30 lineal miles of aluminum conduit alone was used. The 
Lidseen bender is and proved to be a real on-the-job tool... it’s rugged, 
has ideal working height, gives accurate bends every time ...no strain, 
slipping or loose parts to worry about. Ask the electrician who is using 
one; he will tell you it's the finest tool available and at a price that is 
eminently reasonable. 


BENDING CIRCLES: INSIDE RADIUS 


No. 1 No. IT 





4" conduit or pipe > of EMT 3” 
%” conduit or pipe 4%" EMT 414” 
1” conduit or pipe 5%” EMT 614” 





No. 2 No. 2T 





14%" conduit or pipe 7%" EMT 914” 
1” conduit or pipe 8%” EMT 104” 


Illustrated: No. 1 for bending V2", %" and 1” rigid conduit | 








Write for FREE 
illustrated Folder on 
How to Bend Conduit 


LIDSEEN 


OF NORTH CAROLINA, INC. 


1050 FIRST STREET, HAYESVILLE, NORTH CAROLINA 
PHONE HAYESVILLE 2000 





Thornton Revisions 


I have been hearing quite a 
© bit about a “Thornton Revi- 
sion”. What is all this about?—C.Q. 


A In the early part of 1953 the 
e Correlating Committee of 
the Electrical Section of the NFPA 
assigned to Mr. Frank Thornton, 
Jr., the task of making an Editorial 
revision of the code. His study pri- 
marily was to be made “with a view 
towards clarification of ambiguous 
wording”’. 

Mr. Thornton prepared a com- 
plete and exhaustive “Re-editing” of 
the code which appeared basically in 
five separate bulletins dated respec- 
tively, June 23, 1954; September 24, 
1954; November 1, 1954; December 
1, 1954 and January 10, 1955. 

One of the major basic changes 
recommended is the use of a new 
numbering system for the various 
section numbers. As recommended, 
the new numbering system would 
show a primary number which would 
be the Article Number. This number 
would be followed by a second num- 
ber starting from “1” and continu- 
ing consecutively as needed to cover 
all the requirements for a particu- 
lar Article. For example, the pres- 
ent Article 250 on grounding is 
numbered 2501 through 26382, in- 
clusive. The proposed revision will 
show the numbering as 250-1, 250-2, 
and so on through to 250-132. 

The new numbering system will 
have “skips” in it just as the pres- 
ent numbering system has to ex- 
pedite future changes and additions 
and also for practical subdivisions 
of the Article. For example, the 
1956 Code shows Section 2501, then 
skips for the next section to number 
2511. The proposed revision shows 
in this first group eight sections in- 
stead of only one, viz., 250-1, 250-2, 
250-3, 250-4, 250-5, 250-6, 250-7 and 
250-8. In the course of this revision 
it was felt that some of the material 
now to be found in other sections of 
this Article, would, for the sake of 
editorial clarification, fit much bet- 
ter in this more or less introductory 
part of this Article on Grounding. 

Where possible the new numbers 
are kept to correspond to the old 
numbers. For example, new 250-1 
does include old 2501, 250-21 is old 
2521, etc. However, as pointed out 
above, these new sections may also 
include other old sections, thus new 
250-1 also includes old Section 2511, 
Section 2531 and Section 2541. 

Another major change is the re- 
location of all the material in Chap- 
ter 9, Construction Specifications, 
to appropriate Articles. Thus old 
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Here’s how contractors net: 


top profits per job with 
new Murray MP" breakers 





Finest protection 
possible... at 
competitive prices 


@ Superior branch circuit protection 

e Carries full rated load 

e No nuisance tripping © No waiting to reset 

© Only two switch positions 

© Tungsten silver alloy contacts 

e Sturdy plug-in design ¢ Safety trip-free handle 
e Backed by full line of “mp” load centers 








. . 
ha ao, 
’ / 


Te 


Jobs go up faster, easier with minimum wiring 
runs—and no nuisance callbacks afterwards 


How come? Because “MP” breakers are 
fully magnetic and contain absolutely no 
limiting thermal element. They work 
strictly on current alone — not heat. 

Think of the profit advantages for you! 
Now you can put up load centers any- 
where — near steam risers, oil burners, 
even in kitchens over stoves — wherever 
it’s most practical for quick, easy wiring 
with minimum runs. 

That’s not all! Fully magnetic breakers 
have always provided superior branch 
circuit protection without nuisance trip- 


Please rush me: 


Company 
Address 


— eee 


[] full information on new “MP” line 


ping. Advantages to you: no unnecessary 
callbacks, satisfied customers, repeat 
business — and finally, additional profits. 

Best of all, “MP” breakers — backed by 
a full line of plug-in “MP” load centers — 
cost no more than ordinary breakers. 

So next time you order circuit breakers, 
ask for new fully magnetic “MP’s” — and 
see what a difference it makes in your 
operations. Available now at your Mur- 
ray wholesaler’s. 

For more information about “MP” 
breakers, mail coupon today! 


Murray Manufacturing Corp., 1250 Atlantic Avenue, Brooklyn 16, N.Y. Dept. EC3 


] new 1958 Murray Catalog. 





M&W 
MAST KITS 


SPEED YOUR SERVICE 
ENTRANCE INSTALLATIONS 


They're thrifty! M&W Kits contain every 
needed fitting for a quick, reliable wiring 
job. No lost time, no costly inventory. 
They're fast! Modern, time-saving slip- 
fittings are used throughout. With no 
thread-cutting, you reduce installation 
time to fractions. Complete range of sizes 
and fittings available to meet all local 
codes and conditions. 


NEW CATALOG 57 gives full details, 
prices, installation data on Mast Kits, 
Electrical Fittings, Cable Racks, Wiring 
Specialties. Write for your copy today. 





EAST 


Complete-package Kits 
are furnished to your 
order and including 
fittings shown above. 


The M. & W. ELECTRIC MFG. CO., Inc. 


PALESTINE, OHIO 





The Penndrill Model “E” 


Not Minutes 


DRILL CONCRETE 


in SECONDS 


Not Hours 


is a complete drilling unit, easily operated by one 


man and drills holes from 1 to 14 inches in diameter up to 19 inches deep. 


Requires no set up time and presents no problems for drilling holes close to 
walls or in corners—one man can carry it up stairs. 


Using diamond bits, it drills neat, clean holes vertically, horizontally or at any 
angle in concrete, asphalt, marble, granite, including any pipe, conduit, steel, 
etc. that might be encountered in the drilling. 


PENNSYLVANIA DRILLING COMPANY 


Masonry Drill Division 


1021 Banksville Road, Pittsburgh 16, Pa. 


Complete catalogue 
on request 





Section 92401 is the new Section 
240-23 in Article 240, Overcurrent 
Protection. 

Similarly, much of the material 
in Chapter 10 is now embodied di- 
rectly in appropriate Articles of the 
proposed revision. Tables 1, 2, la, 
and 2a of Chapter 10 are now desig- 
nated as Sections 310-12, 310-13, 
310-14 and 310-15, respectively, of 
Article 310, Conductors for General 
Wiring. 

Some of the material in Chapter 
10 will still remain in a Chapter 10 
in the proposed revision. Thus Ta- 
bles 4, 5, 9, 11, 12, 18, 16, 17, 18, 
18a and 28 as well as all the dia- 
grams and examples are proposed 
for the new Chapter 10. 

Some Articles will be broken up 
into several Articles. Thus a new 
Article 215 will cover Feeders. 
Whereas Article 220 as proposed 
will cover Branch Circuit and 
Feeder Calculations. Proposed Ar- 
ticle 400 will cover only Flexible 
Cords. A new Article 402 will set 
forth the requirements for Fixture 
Wires. 

Proposed Article 500 will cover 
Hazardous Locations — General. 
New Articles 501, 502 and 503 will 
cover Class I, Class II and Class III 
Installations, respectively. Simi- 
larly proposed Article 510 will cover 
Hazardous Locations — Specific, 
while New Articles 511 through 517 
will cover in details the material in 
old Sections 5105, 5110, 5115, 5120, 
5125, 5130 and 5135. 

Much of the material of the 
Thornton revision is included in the 
proposed Editorial Revision of the 
1956 NEC for the 1959 Edition of 
the NEC.—B.Z.S. 


Crane and Hoist Wiring 
We have a 65 hp 230-volt, 


Q, de, 1-hour rating motor on 
a bridge crane hoist in a power- 
house, Considering N. E. Code Par. 
4312, 6112, and Table 20, how 
would one determine the size of 
feeders required by the code?— 
G.B. 


A According to the provisions 
e of Section 6112-a of the 
code, which covers the current- 
carrying capacity of conductors 
serving crane and hoist motors, it 
is quite evident that such capaci- 
ties are considerably greater than 
those covered by Tables 1, 1A in 
Chapter 10. Crane and hoist motors 
are rated for short-time duty, as 
evidenced by the 1-hour rating of 
the 65 hp motor in question. Ac- 
cording to Table 21 of Chapter 10, 
a 65 hp motor, operating at 230 
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volts, has a full load current of ap- 
proximately 233 amps. The actual 
nameplate current rating must not 
be used. On the basis of 233 amps, 
and the provisions of Section 4312, 
the branch circuit conductors serv- 
ing this motor must have a cur- 
rent-carrying capacity of 233 times 
150% which is 349 amps. Accord- 
ing to the Table under Section 
6112, this value requires a 250 mcm 
conductor of rubber or thermal in- 
sulation.—B.A.McD.—8/58/9 


NEC Official 
Interpretation 


The National Electrical Code 
Committee of NFPA has released 
an interpretation of Section 2351-a 
of the National Electrical Code. De- 
veloped through established com- 
mittee procedure in response to re- 
quests, the interpretation has been 
reviewed and released by the NFPA 
Electrical Correlating Committee. 
The number of connections on the 
service neutral plate is the subject 
covered. 

Official text of the interpretation 
follows: 

INTERPRETATION No. 450 
(Effective May 19, 1958) 
SECTION 2351—Number of con- 
nections on the Service Neutral 

Plate 

Statement—Twelve _ single-pole 
circuit breakers are equipped with 
handle ties or have the handles of 
adjacent breakers close enough so 
that six disconnects result. These 
six disconnects control six 3-wire, 
120/240-volt branch circuits. 

Question—If the 3-wire branch 
circuits are divided into 12 2-wire 
branches at the service by the provi- 
sion of 12 instead of six connections 
on the neutral plate or bus, would 
this be in accordance with the in- 
tent of paragraph “a” of Section 
2351? 

Answer—Yes. 


CONTRACTORS from two of Nevada’s 
distant cities, Joseph Zorko, Zorko Radio 
& Electric Co., Ely, and Robert G. MclIn- 
tosh of Elko. 
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READY FOR CABLE 
IN MINUTES... 


An aluminum coupler plate and two steel pins do the job—with Cope’s patented pin-type coupler: . 


Cope cable trough cuts 
labor costs to a fraction! 


Three simple parts—an aluminum 
coupler plate and two steel pins— 
are all it takes to connect complete 
sections of Cope cable trough . . . 
and in less than half the time re- 
quired to connect two lengths of 
conduit. Furthermore, because each 
24” width of trough supports as 
much cable as sixteen lengths of 4” 
conduit, you can sometimes actually 
reduce labor time and costs by 
almost 60% for the complete job! 


Space Saving Flexibility. Design 
and construction features of light- 
weight, easy-to-handle Cope cable 
supporting equipment speed instal- 
lation of space saving systems— 
even in the most cramped quarters. 
A complete line of system accesso- 
ries and fittings allow for necessary 


changes in direction or elevation: 
Supporting riser elbows, trough to 
box connectors, and drop outs pro- 
vide maximum flexibility of installa- 
tion to meet system requirements 

. reduce design time up to 25% 
for laying out your system. 


Cut Costs Three Ways. You save 
three ways when you specify Cope 
cable supporting systems with pin- 
type coupler ... trough, ladder, or 
channel. 

* LOWER FIRST COST 

* LOWER INSTALLATION COSTS 

* LOWER SYSTEM MAINTENANCE COSTS 
Discuss these advantages for your 
installation with a qualified Cope 
representative—or write to T. J. 
Cope Division, Rome Cable Cor- 
poration, Collegeville, Pa. 


S41 YOuR auTmORIZED Core 
Ors Tar8UTOR ToRar! 


T.J. COPE 2iwion 


ROME GCA GLE 


CORPORATION® 
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R&IE]} ELECTRO-PNEUMATIC OPERATOR 


Remote-control pushbuttons for switches scattered throughout 
a plant, or in a number of plants, may be grouped on a single 
control panel. 


tee f° “SEN: 


CONTROL | 
er CIRCUIT 





Automatic control requires only the addition of relatively simple 
control circuitry. In the application shown above, the loss of 
preferred voltage provides the necessary signal for automatic 
throwover to the emergency source. Only one PT is required 
in the load circuit. 

















Electro-pneumatically operated HPL-C Interrupter Switch 
shown with fuses, phase barriers, and doors removed. Switch 
can close safely into faults up to a million kva with current 
limiting fuses. Maximum safety during maintenance is assured 
by a key interlock which prevents the fuse door from being 
opened while the switch is closed. 


NOW! Lower-Cost Remote or Automatic Power Control 


New electro-pneumatic operator provides pushbutton or fully 
automatic actuation of R&IE 4.8-14.4 kv interrupter switches 


Now you can enjoy the efficiency and convenience of depend- 
able remote or fully automatic power switching at a new low 
cost. The new R&IE electro-pneumatic operator, significantly 
léss expensive than motor driven or hydraulic operators, gives 
you fast, safe, centralized control of interrupter switches 
located throughout a plant, or in many plants. Where you 
require automatic operation, suitable relay circuits can provide 
switch control as a function of overload, loss of voltage or 
other special condition. 

Adequate power for either remote or automatic control can 
be supplied by a potential transformer. The energy required 
for positive, high speed switch actuation is developed by a 


solenoid controlled, double acting, heavy duty air motor 
located inside the switch cubicle. Pneumatic pressure is 
supplied by a standard nitrogen cylinder or by dry compressed 
air from the plant system. One cylinder contains sufficient 
pressure for at least 500 complete operations. 

All new R&IE Interrupter Switches, in ratings from 4.8 
through 14.4 kv and 600 through 2000 amp, can be supplied 
with an electro-pneumatic operator. Many existing switch 
installations can have electro-pneumatic operators added to 
them. For complete information, consult your nearest I-T-E 
sales office or write R&IE Equipment Division, Greensburg, 
Pa. In Canada: Eastern Power Devices Ltd., Port Credit, Ont. 


I-T-E CIRCUIT BREAKER COMPANY 
R&!E EQUIPMENT DIVISION - GREENSBURG, PA. 
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Data Sheet 





Relay Troubleshooting 


Quick-check reference data for spotting and eliminating troubles in electro- 


magnetic contacting devices—relays, contactors, solenoids and motor starters. 


and relays of various types are 

used to make and break circuits 
that control and protect the opera- 
tion of such devices as electric 
motors, combustion and _ process 
controls, alarms and annunciators. 
Successful operation of a relay is 
dependent upon maintaining the 
proper interaction between its sole- 
noid and its mechanical elements— 
springs, hinges, contacts, dashpots, 
etc. 

The operating coil is usually de- 
signed to operate the relay at from 
80% to 110% of rated voltage. At 
low voltage the magnet may not be 
strong enough to pull in the arma- 
ture against the armature spring 


f and reays of variou contactors 


By Rick Denning, 


U. S. Army Corps of Engineers 
New York City, N. Y. 


and/or gravity, while at high volt- 
ages excessive coil temperatures 
may develop. Increasing the arma- 
ture spring force or the magnet gap 
will require higher pull-in voltage 
or current values and will result 
in higher drop-out values. 

When sufficient voltage is applied 
to the operating coil the magnetic 
field builds up, the armature is at- 
tracted and begins to close. The air 
gap is shortened, increasing the 
magnetic attraction and accelerat- 
ing the closing action, with the re- 


sult that the armature closes with 
a snap, closing normally opened 
contacts and opening normally 
closed contacts. Binding at the 
hinges or excessive armature spring 
force may cause a contactor or re- 
lay that normally has snap action 
to make and break sluggishly. This 
condition is often encountered in 
relays that are rarely operated. 
Contactors and relays should be op- 
erated by hand from time to time 
to make sure their parts are work- 
ing freely with proper clearances 
and spring actions. 

The following check chart of 
symptoms and their possible causes 
should help spot contactor and re- 
lay troubles in a hurry. 


Failure to Pull in 


1. No or low voltage at coil terminals. 
a. Blown fuse, open line switch, break in wiring. 
b. Line voltage below normal. 
c. Overload relay open or set too low. 
d. Tripping toggle (non-automatic breakers) fouled, un- 
dervoltage relay plunger jammed (due to overheating). 
e. Control lever or start button in off position. 
f. Pull-in circuit open, shorted or grounded. 
g. Contacts in protective or controlling circuit open or 
one of their pigtail connections broken. 
. Operating coil open or grounded. 
. Loose or disconnected coil lead wire. 
. Excessive magnet gap, improper adjustment. 
. Armature obstructed or gumming deposits between armature 
and pole face. 
. Binding caused by deformed or gummy hinge. 
. Excessive armature spring force. 
. Normally closed contacts welded together. 


Failure of Equipment to Start with Contactor Closed 


1. One contact not closing. 
2. Contacts burned. ; 
3. Contact pigtail connection broken. 


Failure to Drop Out 


1. Operating coil is energized 

a. Contacts in controlling or protective tripping circuits 
closed, shorted or shunted. 

b. Tripping devices defective; such as, overload tripping 
toggles do not strike release, undervoltage relay 
plunger stuck or out of adjustment, defective stop 
button, defective time-delay escape mechanism (closed 
air vent). 

c. Current supplied over an unintentional path, due to 
grounds, defective insulation, pencil markings, mois- 
ture, lacquer chipped off relay’s base. 

. Residual magnetism excessive, due to armature closed tightly 
against pole face. 

. Armature obstructed or gumming deposits between armature 
and pole face. 

. Binding caused by deformed or gummy hinge. 


5. Contact pressure spring or armature spring too weak or 
improperly adjusted. 

6. Improper mounting position (upside down). 

7. Normally opened contacts welded together. 


Time Delay Relay Operates Too Fast 


1. Escapement mechanism faulty 
a. Air escapes too freely from delay element due to hole 
in bellows or open air vent. 
b. Worn dashpot plunger, dashpot oil too thin. 
2. Non-magnetic shim (slow flux decay type) in air gap too 
large or armature spring too strong. 
3. Magnets out of adjustment (mechanism loose or broken by 
vibration.) 
Contacts Pitted or Discolored 
1. Contacts overheated from overload. 
. Contacts not fitted properly. 
. Barriers broken from rough usage or breakers closing with 
too much force. 
. Wiping action of contacts on closing is insufficient. 
. Excessive chatter or hum. 
. Exposure to weather, dripping water, salt air or vibration. 


Excessive Chatter or Hum 


1. Vibration of surrounding devices communicated to relay. 
2. Relay receiving contradictory signals. 

. Bouncing of controlling or protective contacts. 

. Line voltage fluctuating or insufficient. 

. Excessive coil circuit resistance. 

. Armature spring or contact pressure spring too strong. 

. Excessive coil voltage drop on closing. 

. Improper anti-freeze pin location. 

. Free movement of armature hindered due to deformed parts 

or dirt. 

10. Improper mounting position. 


Excessive Coil Temperature 


. Excessive current or voltage. 

. Short circuit in coil. 

. Excessive eddy current and hysteresis. 

. High room teperature. 

. Lack of ventilation. 

. Heat absorbed from surrounding devices. 
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THE GREEN 
HORNET 


Velocity Power’s new 
multiple fastening tool 
drives studs quickly, 
accurately, safely 


O 


O 


After selecting correct barrel, cartridge, 
stud and protective shield, open breech 
with a slight twist of the handle, 


O 


Insert pre-assembled stud. Close breech 
with a half-turn, counter-clockwise. 








A variety of industrial fastening jobs 
that used to take hours, can now be 
completed in seconds with the new 
Green Hornet. 

The load-position-fire operation of 
this versatile tool makes stud driving 
as easy as shaking hands. Starting with 
the hand-contoured grip and trigger- 
activated firing assembly — and con- 
tinuing right on down to the perma- 
nently attached protective spall-shield, 
the Green Hornet is designed for easy, 
economical use. 

This new stud driver utilizes the power 
of blank cartridges in firing pre- 
assembled studs into steel, masonry or 
concrete, The sturdy steel studs anchor 








piping, conduit, electrical boxes, and 
curtain walls with a minimum expendi- 
ture of time and money. 

Safety features further increase the 
user-benefits. A steel piston press-fitted 
to the end of the stud unit automatically 
binds the stud if it should waver off its 
firing course. This binding in the barrel 
cuts the velocity of the stud, prevents 
dangerous richocheting. Operator must 
hold the tool against the work surface 
with an exerted force of at least five 
pounds before the firing mechanism can 
be cocked, so accidental firing by drop- 
ping the tool is impossible. 

Our new bulletin has the complete 
story. Write for your copy. 


Position tool on fastening point. Push 
handle forward. Apply slight pressure. 











[/ecociry- Powe 


TOOL COMPANY 


201 North Braddock Avenue 
Pittsburgh 8, Pennsylvania 
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In the News 





NEMA Announces 
Expanded Lighting 
Prometion Program 


An expanded program designed 
to develop customer demand for 
quality lighting, and to sharply in- 
crease lighting sales, was an- 
nounced in New York recently by 
the National Lighting Bureau, Na- 
tional Electrical Manufacturers 
Association. 

This new program, unveiled 
July 9 before a meeting of lead- 
ers of all segments of the 
industrial and commercial light- 
ing industry, embraces a new con- 
cept—“Eye-Fidelity Relighting”’— 
which places promotional emphasis 
on both quality and quantity of 
illumination. It is an expansion of 
the National Lighting Bureau’s 
five-year-old “Certified Lighting” 
program. 

Chairman of the New York 
meeting was N. J. McDonald, Pres- 
ident, The Thomas & Betts Co., 
Vice President of NEMA, and 
Chairman of the NEMA Business 
Development Policy Committee. 
Speakers included George J. Tay- 
lor, Vice President of the Illumi- 
nating Engineering Society, and 
Vice President of DayBrite Light- 
ing, Inc.; Clarence C. Keller, Ex- 
ecutive Vice President, Holophane 
Co., Ine., Vice Chairman of the 
Industrial and Commercial Light- 
ing Equipment Section, NEMA, 
and a member of the Executive 
Committee of the National Light- 
ing Bureau; Laurance C. Messick, 
Manager, National Lighting Bu- 
reau; John T. Fosdick, President, 
Fosdick Associations; and Solon 
Geer, President, Geer, DuBois & 
Co. 

In a carefully documented ad- 
dress, Mr. Taylor pointed out that, 
by 1965, the present $500 million 
lighting market (manufacturers’ 
selling price) will rise to $1 bil- 
lion, merely as a result of new 
building and of increased aware- 
ness of the value of good lighting. 
He stated, however, that the new 
illumination standards to be intro- 


G 


= 
RE /LIGHTING 


EMBLEM for new “‘‘Eye-Fidelity Relight- 
ing’’ program. 





2B 


THIRD PRIZE award in store lighting classification of the 1957 International 


Lighting Competition was based on 


relighting 


installation in Lansburgh’s 


Department Store, Washington, D. C. At award ceremony, Laurance C. Messick, 
Director of National Lighting Bureau (I to r above) presented Certified Lighting 
certificate to Ralph L. Goldsmith, President of Lansburgh’s, while Berlon C. Cooper, 
contest chairman, presented contest award certificates to James Inman, Lans- 
burgh’s engineer, and James Angier, consulting engineer. Ceremony was held in 


Mr. Goldsmith’s office. 


In attendance were officials of the U.S. Department of 


Commerce, Urban Renewal for the District of Columbia, Potomac Electric Power 
Company, lighting manufactur2r’s representative who sold the installation, and 


various other store executives. 


duced by IES early next year can 
contribute to boosting the market 
to possibly $2 billion in 1965; or, 
he predicted, comprehensive pro- 
motion of quality and quantity, 
such as is envisioned for the new 
“Eye-Fidelity Relighting” pro- 
gram, can raise sales to the $4 bil- 
lion annual level over the next 
seven years. 

Mr. Taylor called upon the in- 
dustry to rally behind the Eye-Fi- 
delity Relighting program, for its 
obvious benefit in increasing sales, 
as well as for the benefit of man- 
agement which purchases good 
lighting, and for the benefit of the 
workers. 

The new program was developed 
as a result of, and in keeping with, 
the findings of a recent study of 
the Certified Lighting program, 
conducted by Fosdick Associa- 
tions, a research agency, which 
were reported by John T. Fosdick, 
president of the agency, assisted 
by Solon Geer, President of Geer 
DuBois & Co., advertising agency 
retained to develop the new pro- 
gram, and by Laurance C. Messick. 

In attendance at the meeting 
were representatives of the vari- 
ous segments of the lighting in- 
dustry and trade associations, in- 
cluding the electric utility field, 
electrical distributors, electrical 
contractors, lamp companies, 
lighting components manufactur- 
ers, National Lighting Bureau Ex- 
ecutive Committee members, and 
NEMA executives and the staff. 





At Lake Placid 
New York State 
Electrical Contractors 


“Industry Coordination—To 
Power Up—for Adequacy and Safe- 
ty” was the theme of the 59th an- 
nual convention of the New York 
State Association of Electrical 
Contractors and Dealers, Inc., held 
at Whiteface Inn, Lake Placid, 
N. Y., July 1 to 4. Approximately 
350 men and women from the elec- 
trical industry attended. 

A. Lincoln Bush, Belmont Elec- 
tric Co., New York, and Chairman 
Emeritus of the Association, was 
chairman on contractors’ day; Wal- 
ter G. McKie, general sales man- 
ager, Rochester Gas & Electric 
Corp., was chairman on _ utilities’ 
day; and the manufacturers’ and 
wholesalers’ day was chairmanned 
by Arthur W. Hooper, executive 
director, National Association of 
Electrical Distributors, New York 
City. Friday was a business meet- 
ing for members only, and Herbert 
F. Janick, T. H. Green Electric Co., 
Rochester, N. Y., and president of 
the Association, presided. 

Most of the speakers spoke on in- 
dustry coordination. S. J. Cristiano, 
director of Organization, National 
Electrical Contractors Association, 
Washington, D. C., pointed out that 
ours is an interdependent industry. 
Electrical service is a product of 
team work and a team is no good 
unless its members work together. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . AUGUST, 1958 175 





Black & Decker. TOOL OWNERS AGREE 


Let the mén who 
make’em-fix ‘em! 


Swifty Service says: 

“Local Black & Decker 

Factory Branch 
Service 

means longer life, 

better performance 

for your B&D Tool!” 


Free Tool Inspection 
Standard B&D Guarantee 


Look under Tools-Electric in Yellow Pages 
or write us for address of nearest Factory 
Service Branch. Tue Biack & Decker 
Mrs. Co., Dept. $3108, Towson 4, Md. 


Biack& Decker: 


QUALITY ELECTRIC TOOLS 


SERVICE——— 
CONTRACTORS 


Here’s the fuse that can 
make your job easier 


@ NO UNNECESSARY BLOWS DURING 
SAFE OVERLOADS — exclusive Pierce screen 
vent design permits gases and heat to escape 
freely. Only shorts and dangerous overloads can 
cause a blow. This saves you unnecessary trou- 
bles, and cuts down on costly plant downtime. 


€ EASY LINK REPLACEMENT, requiring only 
a screwdriver and a few seconds’ work. Screws 
holding link have nuts locked in posi- 
tion. Sturdy tubular bridge assures 
perfect link contact and knife align- 
ment. You don’t need a lot of parts — 
just the replacement link. 


@ LOWER FUSE COSTS. Because your fuse 

body doesn’t become charred by frequent 

blows, excessive heat and afterblows, 

Pierce Fuses last 6 to 8 times longer. It’s 

worth investigating! 

MAIL COUPON TODAY 

ee ee LR EE Ae: 
PIERCE RENEWABLE FUSES, INC., Leicester, N. Y. 

I would like to see and compare one of your Balanced 

Lag Pierce Fuses: 


( ) Knife Blade Type ( ) Ferrule Type 





Name 
Company... 
Address 


City ‘ sieconcien State ‘iipeediiipeiapdaasiie 
ee CE SE SS A ST 
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Each member must understand his 
function, know his job and do it to 
the best of his ability. Mr. Cristi- 
ano said that NECA is printing on 
parchment the “Statement of Inter- 
dependence Principles’ recently 
adopted, which defines the function 
between the contractor and the dis- 
tributor. This will be available to 
members of NECA at cost. 

Adequacy and safety in electrical 
installations was discussed by C. E. 
Schaad, state superintendent, Bu- 
reau of Electricity, New York 
Board of Fire Underwriters. A 
motion picture showing new tools 
and a number of ways to attain 
safety in electrical installations, 
was presented by Gerald R. Waters, 
group manager, Safety Trade 
Group No. 462, Joint Industry 
Board of the Electrical Industry of 
New York. “Powering Up for Rea- 
sonable Profits” was the topic of 
the talk by Herman L. Weisman, 
Counsel, New York Electrical Con- 
tractors Assn. 

The market for electrical space 
heating was discussed by E. A. 
Brand, sales manager, Niagara Mo- 
hawk Power Corp., Buffalo. In the 
U. S. in 1956 there were 270,000 
buildings of all types heated elec- 
trically, he said. By 1960 there 
should be 1,000,000 homes, factories 
and commercial buildings and by 
1965 3,000,000 buildings completely 
heated by electricity. He illustrated 
his talk with slides showing the de- 
tails of a 20-room school and a 
Research Laboratory recently com- 
pleted, both heated entirely by elec- 
tricity. 

L. S. Jackson, general sales man- 
ager, Long Island Lighting Co., 
told about the training program for 
electrical contractors which his 
company is promoting. G. J. Gil- 
len, supervisor Lighting Division, 
Consolidated Edison Company of 
New York, Inc., pointed out the 
great potential in commercial and 
industrial lighting and showed 
with slides many examples of 
lighting. He urged the contractors 
to go out and sell lighting jobs. 

A very interesting moving pic- 
ture showing the. development and 
construction of the St. Lawrence 
Seaway was presented by Asa 
George, assistant secretary, New 
York State Power Authority. 

Herbert E. Cook, executive sec- 
retary, Electrical Association of 
Detroit, Mich., said that the prog- 
ress of each branch of the electrical 
industry is dependent upon the 
other branch, and he showed how 
three programs today, “Live Bet- 
ter Electrically”, ‘“Housepower’”’ 
and “Adequate Wiring”, with iden- 
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tical objectives, are now working 
in harmony, exchanging materials 
and ideas. 

Carl J. Schlaick, Metropolitan 
district manager, General Electric 
Supply Co., New York, spoke on 
the electrical contractor’s contribu- 
tion and his future. He stated that 
defense expenditures are increas- 
ing sharply and are likely to run 
well ahead of the increases so far 
announced. Housing starts will be 
greater this year than last. A 
quarter-million new classrooms are 
desperately needed and actually 
ought to be built befcre Septem- 
ber, 1959. Also old home and apart- 
ment house modernization work 
with adequate wiring provides a 
tremendous opportunity, along with 
the modernization of commercial 
buildings, including lighting and 
air conditioning. What happens to 
the economy in the remainder of 
this year will be determined largely 
by what business, including electri- 
cal contractors, does to help its cus- 
tomers and itself, Mr. Schlaick 
warned. 

The training and developing of 
salesmen was discussed by Myles S. 
Gaythwaite, director of Sales Man- 
agement Development, Sylvania 
Electric Products, Inc., New York. 
C. A. Biddulph, vice president in 
charge of sales, Eastern Division, 
Thomas & Betts Company, Inc., 
Elizabeth, N. J., outlined the im- 
portance of the electrical distribu- 
tor in his function as the connect- 
ing link between the manufacturer 
and the contractor. 

He stated that the distribution 
is an economic necessity for both 
the manufacturer and the con- 
tractor. 


NISA News 


“The day of the lone wolf in the 
service industry has disappeared,” 
NISA president Paul Sievert told 
members of King Coal chapter at 
a meeting in Mount Vernon, Il. on 
June 10. 

“We can no longer say that we 
alone determine the success of our 
business,” he said. 

“An important factor in our busi- 
ness success is the cooperation that 
we give NISA as well as what we 
get from it in the form of services 
and materials.” 

Mr. Sievert was one of three 
speakers from the national associa- 
tion who addressed the members, 
representing shops in Southern II- 
linois, Missouri, Indiana and Ken- 
tucky. The others were executive 
vice-president Joseph M. Harring- 





IMIT. A I 10NS- 
HAVEN'T PRODUCED 
PERFORMANCE LIKE THIS 


After 20 YEARS outside exposure 
these RAWLPLUGS pulled the 
brick away with them! 


RAILROAD ELECTRICIAN SAYS: 


“I am sending you a sample (see photo) of what they (Rawlplugs ) 
are capable of doing . . . We were removing some old conduit from 
an outside wall and this piece of brick was pried off with the 1” 
conduit used as a lever. 

I cannot remember how long these plugs had been installed but 


believe it to be between twenty and thirty years.” 


J. G. COLWALL, Montgomery, Alabama. 


BILLIONS OF GENUINE RAWLPLUGS IN USE SINCE 1921 


LOOK FOR [e 
GENUINE RAWLPLUGS — 





V 
L 


PrRooUcCcTS 


For fast, low nat installation 
be sure to use RAWLDRILLS. 


WRITE TODAY for NEW CATALOG No. 24 > 
A complete handbook on anchoring to masonry 


THE RAWLPLUG COMPANY, wwc. 


PETERSVILLE ROAD NEW ROCHELLE, N. Y 
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What is a 
FAIR 


PRICE ? 
To be FAIR, both 


your customer and 
you must profit. 


NATIONAL PRICE SERVICE 


suggests fair resale 
prices for electrical 
materials and tells 
you what they cost 
from day to day. 


Keep current. 
Be FAIR to yourself. 


13601 Euclid Avenue, Cleveland 12, Ohio 
Please send complete details about 
NATIONAL PRICE SERVICE to ws 
immediately - no obligation. 


Name 





Title 





Company 
Address 








City .. Zone..... State 
DO SSORSOOOOOSC OOOO SEOEEOOOOEROES 
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HENDERSON-HAZEL CORP. DEPT. A-88 $ | 


PCSSOSSSSSSSSSOSSSSSSSE 


ton and NISA News editor Horace 
Barks. 

Harold Chase of Giles Armature 
Works, Marion, Ill. told the mem- 
bers that the NISA Silver Jubilee 
Celebration, the association’s 25th 
annual convention recently con- 
cluded in New Orleans, was one of 
the most outstanding in NISA his- 
tory. Mr. Chase reported on the 
technical papers that were delivered 
at the meeting. 

Robert McNamara, sales repre- 
sentative of Insulation & Wires, 
Inc., St. Louis, reported on the more 
than 50 exhibits at the New Or- 
leans convention. NISA past-presi- 
dent William Giles repeated his 
paper, originally delivered at the 
New Orleans meeting, on stripping 
and cleaning of motors. 

Thirty-five members of King Coal 
chapter registered for the meeting. 

7 +o . . 

One of the outstanding events in 
service shop history was held at the 
shop of Fred W. Kiemle Co., To- 
ledo, Ohio for seven weeks begin- 
ning May 12 when the firm opened 
its half-million dollar display of 
plant equipment and apparatus. 

More than 15 manufacturers ex- 
hibited at the shop’s combined 
clinic and open house. Groups of 
customers were invited to attend 
lectures held on 20 special “nights” 
during the seven weeks. More than 
1,500 attended. 

Exhibitors included Allen-Brad- 
ley, I-T-E Circuit Breaker, U. S. 
Motors, Warner Brake & Clutch; 
Falk Corporation, Harnischfeger 
Corporation, Century, Acme Trans- 
former, Sprague Electric, Dongan 
Transformer, Kenco Pump, Jabsco 
Pump, Stahlin Brothers, Metalite 
Corporation and others. 

+ . e 7 

One of the largest meetings in 
the history of Great Lakes chapter 
was held at the Kiemle Co., Toledo, 
Ohio on June 23. More than 125 
were present to view the half-mil- 
lion dollar display (see above) that 
the shop had arranged for 1,500 of 
its customers. 

William Thompson of Detroit 
Ball Bearing Co. and James H. 
Sutherland of SKF Industries were 
speakers. A question and answer 
period concluded the evening’s ac- 
tivities, 

Attending the meeting was Hank 
Lankford, NISA staff engineer. 

. se * * 

A new hat, Texas-style of course, 
was the prize won by NISA past- 
president G. E. Jones of Amarillo, 
Texas after the registrations at the 
New Orleans convention showed 
that Texas led all other states in 


PART OF 
THE SALE 
WHEN YOU 
SPECIFY HILL 
TRANSFORMERS 


® Delivered in 
quantity to jobsite 


@ Designed to exact 
customer 
requirements 





@ Manufactured to 
NEMA and ASA 
standards 


| 


OIL FILLED « ASKAREL 
DRY TYPES 
through 5000 KVA 


HILL TRANSFORMER CO., Inc 
1030 Washington St. © San Carlos, Calif. 
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attendance. The only taker had 
been NISA’s Great Lakes chapter, 
whose Michigan members felt they 
had a fighting chance. They came 
relatively close, 103 to 77, and to 
show there were no hard feelings, 
they autographed the hat — big 
enough for 77 signatures !—before 
dispatching it to Mr. Jones. 
e a e 

The 49th state will be no stranger 
te NISA. A member of the associa- 
tion for several years is Duncan 
Electric Shop of Anchorage. 

7 e * . 

The Northwest Conference, a 
meeting of NISA’s three chapters 
in that area, will be held on Oc- 
tober 17-18 in Portland, Ore. The 
meeting originally had been sched- 
uled a week earlier, but was 
changed due to a conflict in hotel 
reservations. 

s o * . 

There are several other impor- 
tant meetings coming up during the 
next few months. 

In September, Midwestern and 
North Central chapters get to- 
gether in Lake Okoboji, Iowa on 
the 5th and 6th; Southwestern 
meets in Tulsa, Okla. on the 18th, 
19th and 20th; and Rocky Moun- 
tain and Utah chapters will hold a 
joint meeting in Aspen, Colo. on 
the 19th and 20th. 

In October, in addition to the 
Northwestern Conference men- 
tioned above, there is the annual 
conference of Southeastern chapter, 
to be held in Old Point Comfort, 
Va. the 2nd, 3rd, 4th and 5th. 

All of these meetings, of course, 
are open to NISA members every- 
where. Non-members and_ sup- 
pliers should write the secretaries 
of these chapters or NISA national 
headquarters, 818 Olive St., St. 
Louis 1, Mo. for information about 
attendance and registration. 

. a 7 s 

Sarasota, Fla. was the scene of 
a week-end gathering of the state’s 
NISA members August 16-17 at 
Lido Biltmore Club. 

* - . 7 

Western Michigan chapter met in 
Muskegon on July 21. Host was Pat 
Cook of Hall Electric Co. 

7 2 e 7 

Chicago’s Central District chap- 
ter greeted NISA president Paul 
Sievert, a member of the chapter, 
on June 10. Also on the program: 
Mel Brown of Associated Research. 

es o > e 

The same day, another NISA 
chapter, Los Angeles chapter, held 
its bi-monthly meeting at Michael’s 
Restaurant in Los Angeles. George 
Larsen and William Hogue of 


For the engineer who 
refuses to stag nate 


44 


| 


H the world is half asleep! Men who could be making twice their present 
salaries are coasting along, hoping for promotions but doing nothing to 
bring themselves forcefully to the attention of management. 


They're wasting the most fruitful years of their business lives .. . throwing away 
thousands of dollars they may never be able to make up. And, oddly enough, 
they don’t realize—even remotely—the tragic consequences of their failure to 
forge ahead while time is still on their side. 


Engineers and other technically-trained men are particularly prone to “drift 
with the tide” because their starting salaries are reasonably high and promotions 
come at regular intervals early in their careers. It isn’t until later—too much 
later in many cases—that they discover there is a definite ceiling on their incomes 
as technicians. 


Send for Your Free Copy of “Forging Ahead in Business’’ 


If you want to discover how to succeed while you are still young—if you want 
to avoid the, heartbreak of failure in later years—send today for “Forging Ahead 
in Business” . .. one of the most practical and realistic booklets ever written on 
the problems of personal advancement. 





Here you will find—not a “pep-talk,” not an academic lecture—but cold, hard 
facts on how to improve your position and increase your income. You will be 
told what the qualifications of an executive are in today’s competitive market... 
what you must know to make $15,000, $20,000 or more a year... what you must 
do to accumulate this knowledge. 


“Forging Ahead in Business” was written for mature, ambitious men who seri- 
ously want to get down to bed-rock in their thinking about their business future, 
If you feel it is meant for you, simply fill in and return this coupon. Your com- 
plimentary copy will be mailed to you promptly. 





ALEXANDER HAMILTON INSTITUTE 
Dept. 648,71 W. 23rd Street, New York 10, N. Y. 
In Canada: 57 Bloor St., W., Toronto, Ontario, Canada 


“FORGING AHEAD IN BUSINESS” 


Name 

Firm Name 
Business Address 
Position 

Home Address 





Please Mail Me, Without Cost, a Copy of Your 48-Page Book— 
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Cost Less ! 


You don’t baby the Knopp Voltage Testers. 
They're built to withstand the shocks of rugged 
daily use. 


To save your time in testing you get the orig- 
inal patented Prod-Mount in the housing, mak- 
ing this tester easier and safer to use. You get 
the safety of dual indication of voltage ,~ 
solenoid and neon lamp working independently. 
The scale readings are positive. Signal is by 
hum and vibration. Insulated for maximum pro- 
tection. 


It tells quickly if the circuit is open or closed; 
magnitude of voltage between 110 and 600 a-c 
or d-c, pure or rectified; 25 to 60 cycles. 


The Knopp Voltage Testers have won fame 
from coast to coast among engineers, electri- 
cians and power companies. So why pay more 
for a tester when the Knopp Voltage Tester 
gives you more ieatures and more value at 
less cost. 


There are two models to choose from; pick up 


one at your dealer today or write for illus- 
trated, free descriptive Bulletin No. 425. 


}@ 


KNOPP INC. 


Founded in 1928 by Otto A. Knopp under the 
name of Electrical Facilities Inc. 


The KNOPP 
Phase Sequence 
Indicator 
60 v. to 600 v.; 25 
to 60 cycles; Ro- 
tating Indicator 
shows sequence 
A-B-C or C-B-A. 
Lightweight. Com- 
pact. Big time- 

saver. 


Dept A-3 
1307 66th Street Oakland 8, Calif. 








| Larsen-Hogue Electric Co. reported | 
to members on the New Orleans 


convention. 
+ - - — 


New York chapter met on June 


| 19 at Hotel Shelburne. A popular 
| feature of the group’s meetings is 


the “Trouble Clinic.” Members send 
in problems, anonymously if they 
prefer, and a panel of experts pro- 
vides the answers. 
e s e 

Connecticut chapter met on June 
5 at Cheshire, Conn. to hear mem- 
bers of Allis-Chalmers’ staff dis- 
cuss tapes and insulation. . . . Mid- 
Atlantic chapter met on June 30 in 
Baltimore at Hotel Stafford... . 
Niagara chapter expects to have 
its annual fall outing in September 
at one of the popular upper New 
York state resorts. . . . Mid-South 
chapter will meet in Nashville, Sep- 
tember 13-14. 


Residential 
Wiring Forum 


“Potentials of the _ residential 
market and what is being done to 
promote and sell residential wir- 
ing” was the theme of Chicago’s 
sixth annual Better Wiring Confer- 
ence, held June 26th at the Hotel 
Sherman. 

Edison’s Share-The-Cost wiring 
program was presented by R. J. 
Malcomson, Director of Residential 
Sales, Commonwealth Edison Co. 
Briefly, the plan works like this: 
Any customer living in a 1, 2, or 3 
family residential building who in- 
stalls a qualifying 240-volt appli- 
ance can have his inadequate, obso- 
lete service changed to a modern 
100-amp service with housepower 
adequate to live better electrically. 
The Edison-Public Service Com- 
pany will pay for the cost of instal- 
ling the proper service entrance 
equipment—provided the customer 
installs a 100-amp service switch 
and necessary circuit or circuits for 
the new 240-volt appliances. Also, 
the company will finance the cus- 
tomer’s portion of the wiring cost 
for as long as 24 months, and if 
desired, will include up to $100 
worth of additional wiring in the 
financing. But at the same time, it 
was pointed out by Malcomson, that 
in spite of all the local and national 
promotions, publicity and urging of 


| the residential wiring customer to 
| improve his wiring, there are in the 


Chicago area alone, still over 500,- 
000 residential customers living in 
1, 2, or 3 family dwellings with | 


| wiring systems totally inadequate 


to properly use the electrical appli- 
ances they now have. 





MODERNIZE 


YOUR 


STOCK ROOM 


LIGHTING 





MULTI “ILE LITES” 
will 


where you need it from the top to 


give uniform — illumination 
the bottom shelf with no lamp glare 
when you look down the aisle. 


Reflector is porcelain enameled — 


the best for lifetime cleaning. 


Mounting flexibility thru pendent — 
box cover — angle or feed thru 


sockets. Pull chain sockets also 





available for all types. 


SEND FOR CATALOG 


ELECTRIC MFG. Inc. 
Millions of Steel 


IFFY LIPS 


CHICAGO 24, ILL. 
Serving the Electrical Industry 











Specify 
MINERALLAC 


HANGERS, CLIPS, 
STRAPS, BUSHINGS 


Expert design, choice 

materials and con- 

trolled manufacture 

have built ‘‘top-service 

and longest life” into 
Minerallac Electrical Spe- 

cialties. That's why the elec- 

trical industry “‘preters Miner- 
allac”...in steel and Everdur for 
hanging pipe, conduit, BX cable, etc. 


Send for new literature and prices. 


/MINERALLAC ELECTRIC COMPANY 


25 North Peoria Street— Chicago 7, Iinois 


MINERALLAG 
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DATES AHEAD 


Illuminating Engineering Society — 
National Technical Conference, 
Royal York Hotel, Toronto, Canada, 
August 17-22. 

Western Electronic Show & Conven- 
tion—Pan Pacific Auditorium, Los 
Angeles, Calif., August 19-22. 

International Association of Electrical 
Inspectors—Western Section, Shera- 
ton-Cadillac Hotel, Detroit, Mich., 
September 7-10; Northwestern Sec- 
tion, Billings, Mont., Sept. 15-17; 
Southwestern Section, Southern Cali- 
fornia, September 22-24; Canadian 
Section, Montreal, Quebec, Canada, 
October 3-4; Eastern Section, 
Laurels Hotel, Monticello, N. Y., 
October 13-15; Southern Section, 
Miami, Fla., October 20-22. 

International Association of Electrical 
Leagues—Annual Conference, Shore- 
ham Hotel, Washington, D. C., Octo- 
ber 1-3. 

Technical Conference on Electrical 
Maintenance — Pre-conference prod- 
uct display evening of October 2, 
King Edward Hotel, Toronto, Can- 
ada, October 3-4. 

Canadian’ Electrical Manufacturers 
Association — Annual convention, 
Sheraton-Brock Hotel, Niagara Falls, 
Canada, October 8-10. 

Florida Association of Electrical Con- 
tractors — Annual Convention and 
6th Electrical Trade Show, Hotel 
George Washington, West Palm 
Beach, Fla., October 9-11. 

National Electronics Conference, Inc. 
—Hotel Sherman, Chicago, IIl., Oc- 
tober 13-15. 


American Institute of Electrical Engi- 
neers—Fall General meeting, Penn- 
Sheraton Hotel, Pittsburgh, Pa., Oc- 
tober 27-31. 

National Electrical 
Assn. — Annual conference, 
Traymore, Atlantic City, N. J., 
vember 10-14. 

National Electrica! Contractors Assn., 
—Annual convention and National 
Electrical Exposition, Adolphus Ho- 
tel, Dallas, Texas, November 16-21. 

American Society of Mechanical Engi- 
neers—Annual meeting, Hotel Stat- 
ler and Sheraton McAlpin Hotel, 
New York, N. Y., November 30- 
December 5. . 

14th International Heating & Air Cor- 
ditioning Exposition Commercial 
Museum & Convention Hall, Phila- 
delphia, Pa., January 26-29, 1959. 

National Electrical Week — An all- 
industry event, February 8-14. 

Electrical Associates, Inc. — National 
Electrical Week luncheon, Sheraton- 
Astor Hotel, New York, N. Y., Febru- 
ary 10. 

2nd Biennial Electrical Trade Confer- 
ence & Exposition — Sponsored by 
Electrical Trade Institute of Wash- 
ington, Sheraton Park Hotel, Wash- 
ington, D. C., February 17-18. 

2nd National Lighting Exposition— 
Coliseum, New York, N. Y., March 
1-4, 

Industrial Electrical Exposition—Spon- 
sored by Essex Electrical League, 
Olympic Park, Newark, N. J., Week 
of March 2d. 

National Industrial 
Queen Elizabeth 
Canada, May 17-21. 


Manufacturers 
Hotel 
No- 


Service Assn. — 
Hotel, Montreal, 
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work faster and easier 


BLACKHAWK EMT FITTINGS have 
full, true, perfect threads for ease and 
speed of installation. Bodies of heavy steel 
— cadmium and zinc finished to eliminate 
corrosion on the unit itself. Blackhawk’s 
new EMT fittings are rain tight. Quaiity 
controlled at every phase of the manufac- 
turing. In demand for electrical jobs large 


lackhawk 
2 " [agestries 
ee a 


TERMINAL 
LUGS 


Uni-Crimp 
with PICTURE 
WINDOW Design 


Sight Hole lets you see when cable 
is seated and ready for crimping. 
The Uni-Crimp AN Solderless Type 
lug is designed in one piece and 
made from electrolytic copper for 
maximum conductivity. Beveled 
mouth for ease of cable entry. 
Crimping Tool locator spot on bar- 
rel. Conforms with Military Specifi- 
cations (AN659) for aircraft installa- 
tion. Angle, Two Hole, or Center 
Former types as needed. 


and small because they're easy to use. 


Blackhawk’s new EMT fittings are a prod- 
uct of continuing Blackhawk research and 
automated methods of manufacture. Order 
a stock today to meet the demand for 
these quality made, EMT fittings. A com: 
plete range of sizes is now available. 


Blackhawk Industries, Dubuque, lowa 


Where the new ideas come from 


SHERMAN CRIMPING TOOLS 
Sherman tools designed for use with Uni-Crimp 
give up to six tons of indenting pressure for 
100% air free connections. Rotate the dial to 
cable size plainly marked on dial. Tool ap- 
plies proper amount of pressure. One Indentor 
and one Nest accommodate all cable sizes. Hand 
and pneumatic bench tools available. , 


Write for 
FULL 
INFORMATION | 


H.B. SHERMAN MANUFACTURING CO. BATTLE CREEK, MICHIGAN 
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Keeps Labor 
- Costs 











Set up the Baker Scaffold 

in 90 seconds or less and 

you're ready to move from 

room to room, over desks and other room 
equipment which normally presents a 
problem for scaffolds with cross braces. 
Its light weight permits one-man porta- 
bility on your choice of large rubber-tired 
casters. Combines with companion units 
to form higher or wider platforms. Locks 
into rigid position. Has the substantial feel 
of steel that only steel can give. 


BAKER 


SCAFFOLDS 


DESIGNED FOR PORTABILITY — BUILT FOR DURABILITY 
Write for 
Baker Scoffold 
Bulletin 7£583 


BAKER-ROOS, INC ee, 
P. O. Bex 892, Indianapolis 6, ind 


iana 
Gentlemen: Send the folder described on 
Boker Scaffolds without obligation 

ECM 


Neme 


Orgenization = 


yyy 


ee Se iictntinipeee 


DISTRIBUTORS IN PRINCIPAL CITIES) 








Among the 
Manufacturers 





Headquarters Announcements 


I-T-E Circuit Breaker Co., Phil- 
adelphia, Pa., has acquired all out- 
standing capital stock of Canadian 
Porcelain Co., Ltd., Hamilton, Ont. 
Carl Morden has been named 
president and general manager. 

Controls Co. of America, Schiller 
Park, Ill., has acquired the Red- 
mond Co., Inc., Owosso, Mich., and 
Redmond Motors, Ltd., of St. 
Thomas, Ontario. 

Unistrut Products Co., Chicago, 
Ill., has established the Unistrut 
Steel Products Co. in Cincinnati, 
Ohio, as a company-owned sub- 
sidiary. 

Halo Lighting Products has oc- 
cupied new plant and sales offices 
at 3232 W. Chicago Ave., Chicago, 
Ill. 

Westinghouse Electric Corp. 
has transferred manufacturing 
and marketing of electric heating 
equipment to its air conditioning 
division in Staunton, Va. 

Cutler-Hammer, Inc., Milwau- 
kee, Wis., has acquired Airborne 
Instruments Laboratory, Inc., 
Mineola, N. Y., which will be op- 
erated as the Electronics Div. of 
Cutler-Hammer. 

Westinghouse Electric Corp., 
Bloomfield, N. J.—Frank M. Og- 
den, manager, photo-miniature 
lamp department. 

International 
Philadelphia, Pa. 
ker, manager, 
Office. 

Aluminum Safety Products, Inc., 
New York—John A. Wagg, prod- 
uct sales manager. 

Sierra Electric Corp., Gardena, 
Calif.—J. L. Quisenberry, director 
of advertising and sales promo- 
tion, and assistant sales manager. 

Circle Wire & Cable Corp., Mas- 
peth, N. Y.—S. Manuel Pearl, 
sales manager. 

Fisher-Pierce Co., South Brain- 
tree, Mass.—Michael D. Dingman, 
assistant to the sales manager. 

Exide Industrial Div., Electric 
Storage Battery Co., Philadelphia, 
Pa—C. H. Leet, manager of 
charging equipment sales. 

Mathias Klein & Sons, Chicago, 
Ill.—Mathias A. Klein, Jr., vice 
president; Richard T. Klein, sec- 
retary. 

Aluminum Co. of America, Pitts- 
burgh, Pa.—Robert N. Wagner, 
chief electrical engineer. 

Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis.—Charles W. Parker, 


Resistance Co., 
Ralph P. Par- 
Government Sales 





* BRFLCHEVGY” 


Cable Strain Clamp 


... WITHSTANDS 
DIRECT PULL OF 17,000 POUNDS 


Efficiency Cable Strain Clamps lock cable 
safely and securely without possible strain 
or damage. “H”’ construction of clamps 
and high ridge across center of cable pre- 


| vents cable from slipping. Takes cable 


from 1/0 to 1,500,000 c.m. Three clamp 
sizes cover all cable sizes. Furnished with 
eye or clevis, for AC or DC service. 


EFFICIENCY 


ELECTRIC & MFG. CO. 
EAST PALESTINE, OHIO 





Protect Your 


Welding Generator 


with 


HELWI 


Get maximum generator effi- 
ciency . . . protect electrical 
equipment with HELWIG 
BRUSHES that offer better 
commutation, longer brush 
life. Equal in quality and specs 
as original equipment. Stock 
available for immediate de- 
livery — anywhere. Depend on 
HELWIG for speedy ‘“‘“RED 
CARPET” Service. Write for 
new catalog No. 87. 


CARBON 
BRUSHES 


AVAILABLE NOW “RED CARPET" 
RUSH BRUSH SERVICE. 


HELWIG CO. 
CARBON 
PRODUCTS (BxA) 

2546 WN. 30th ST. 


MILWAUKEE 10, WIS. 
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NEW KLEIN’ 


stripping tool 
for all types of 
control cable 


Patents 2398979 
2691822 


Cat. No. 1558 





Here isa new tool developed by Klein, 
designed to strip insulation from all 
types of control cable, flexible cords, 
PWC, telephone cable with vinyl or 
polyethylene jackets and bus drop. 

I-andle of cast aluminum, light in 
weight and with convenient grip; 
knife of tempered tool steel may be 
sharpened and is easily removed for 
replacement. This tool strips insula- 
tion from a few inches to as many 
feet as desired swiftly and simply. | 
Does not damage conductors inside | 
weatherproof sheath. 

Write for bulletin giving complete 
information. 


FREE POCKET TOOL GUIDE 


A free copy of the 
new Klein Pocket Tool 
Guide will be sent 
on request without 
obligation. 


ASK YOUR SUPPLIER 


Foreign Distributor: 
International Standard 
Electric Corp. 
New York 


Mathias KLEIN & Sons 


7200 McCORMICK ROAD © CHICAGO 45, ILLINOIS 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


Jr., director of sales promotion. 


General Electric Co., Schenec- | 
tady, N. Y.—John W. Belanger, | 


general manager, Apparatus Sales 
Div. 


Lima Electric Motor Co., Inc., | 


Lima, Ohio—Wayne M. Gideon, 
president. 

D. W. Onan & Sons Inc., Minne- 
apolis, Minn.—Roy E. Mullin, gen- 
eral sales manager. 

Federal Pacific Electric Co., 
Newark, N. J.—Frank H. Roby, 
executive vice president. 

National Electric Products 
Corp., Pittsburgh, Pa.—Robert C. 
Downie, assistant to the president. 

Reliance Electric and Engineer- 
ing Co., Cleveland, Ohio—E. L. 
Bronold, sales manager of ap- 
paratus sales; C. Porter Packard, 
sales policy manager, marketing 
services department. 

Square D Co., Detroit, Mich. 
Mitchell P. Kartalia, general man- 
ager, marketing division. 

Cutler-Hammer, Inc., Milwau- 
kee, Wis.—Hector R. Skifter and 
Randolph B. Marston, board mem- 
bers; Hector R. Skifter, vice presi- 
dent. 


Regional Appointments 
NEW ENGLAND 


Lincoln Electric Co.: John F. 
Kotchian, district manager, North 
Haven, Conn. 

Fisher Berkeley Corp.: Robert S. 
Reiss Associates, representative 
for intercom equipment in New 
England, office in West Haven, 
Conn. 


MIDDLE ATLANTIC 


John C. Virden Co.: Dale Gun- 
ther, sales representative in east- 
ern Pennsylvania, central and 
southern New Jersey, Delaware 
and Maryland. 

Lincoln Electric Co.: Charles M. 
Richardson,’ district manager, 
Franklin, Pa. 

General Electric Co., Air Condi- 
tioning Dept.: A. S. Garven, 
branch manager, new branch of- 
fice in Passaic, N. J.; Ian Dennis, 
sales manager; Gordon Deso, op- 
erations manager. 

Collyer Insulated Wire Co.: H. 
W. Emery & Co., New York, sole 
sales agents for metropolitan New 
York. 

Fisher Berkeley Corp.: Harry N. 
Reizes, East Meadow, N. Y., inter- 
com representative in metropoli- 
tan New York, upstate New York, 
and northern New Jersey. 

John C. Virden Co.: Ronald R. 
Overs, sales_ representative’ in 
Northwestern New York and Erie, 
Pa. 





43-SOVT 
150-200 W 


= Wa 


cast aluminum quality 
anodized for corrosion resist 
ance JO) ol-1aemel-s-1)-4a hme car) 
are competitively priced. 100 
150-200 watt sizes 40% 
F-1g-4-] ame ¢-) 1-16-10 e400) 0] Sm cared 
operate cooler, last longer 
and need less maintenance 


Ask your McPhilben represen 
tative for full details on the 
new 43-50VT series. See our 
insert in Sweet's or write to 
McPhilben. Ask for Follo 
58-7 


also ceiling units 
aluminum reflector 
and cast guards 

fey ®) dlelar- 1 


surface junction boxes 
for both ceiling and 
wall mounting when 
exposed conduit 's 
required 


mc Philben 


IN CANADA DIVISION OF 
WAKEFIELD LIGHTING LIMITED 


. . AUGUST, 1958 





Guard Against © 


f 


SUDDEN 
BLACKOUTS 


be prepared with 
FGI CAT). 


AUTOMATIC EMERGENCY LIGHTS 


Storoge Battery Always Fully Charged— Built-in Charger 
Just plug in a BiG Beam Emergency Light and 
rest assured that when regular lights fail, your 
plant or building will be protected automatically 
with hours of bright, sare illumination. Variety 
of models available. 


HAND LAMPS ¢ FLARES 


Wide range of hand lamps 
and flares also available, 
including Explosion-Proof 
} Hand Lantern, Model 287EX 
for use in Hazardous Locations, 
Class 1, Group D, Approved 
by Underwriters’ Laboratories. 
Write for Bulletin 
on Complete Big Beam Line 


U-C-LITE MFG. CO. crccts'20, 1. 
Canada; Bernard Marks & Co., Ltd., 70 Claremont St., Toronto 3, Ont. 


7025 





SAFETY FIRST 
Ald savings, too! 


ete 


7 


with INSUL-8-BAR® 
SYSTEmS 


Mobile Safety Electrification for Cranes, 
Monorails, All Moving Machinery. 


These are the only enclosed conductor systems 
that meet all requirements of mobile safety elec- 
trification. Standard catalog parts eliminate the 
need for special engineering. Installation is 
fost, maintenance easy. Investigate today! 

r CLIP COUPON 7 
FOR CATALOG 


INSUL-8-CORP. 
Dept. A, 1369 Industrial Rd., San Carlos, Calif. 


Rush catalog re Insul-8-Bar mobile electrification. 


NAME 
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SOUTH ATLANTIC 


Reliance Electric and Engineer- 
ing Co.: Edwin R. Campbell, 
branch manager of sales office in 
Tampa, Fla. 

Sylvania Lighting Products: 
Louis P. Robinson, sales super- 
visor, Atlanta district. 

Federal Pacific Electric Co.: W. 
L. Sullivan, Southeast regional 
manager. 

Arrow Conduit & Fittings Corp. 
and Arrolet Corp.: Cary Chapman 
& Co., sales representative for 
Georgia. 

Feedrail Corp.: C. W. Lehner 
Co., representative in Georgia and 
eastern Tennessee. 

Edwin F. Guth Co.: D. Jack 
Clark, lighting sales engineer for 
Georgia and parts of South Caro- 
lina. 


EAST CENTRAL 


Weston Instruments, Div. of 
Daystrom, Inc.: Wendell E. 
Matchett, Chicago district man- 
ager, covering Illinois, northern 
Indiana and Iowa. 

Robertshaw-Fulton Controls Co., 
Fulton Sylphon Div.: R. E. Fitz- 
patrick, district sales manager in 
Cleveland, Ohio. 

J. A. Weaver Co.: Glen P. 
Stearns Co., Columbus, Ohio, rep- 
resentatives for state of Ohio. 

Arrow Conduit & Fittings Corp. 
and Arrolet Corp.: Four new rep- 
resentatives: For Alabama and 
Tennessee, Cary Chapman & Co., 
Birmingham, Ala.; For Ohio, 
Kentucky and West Virginia, 
Block & Cooper, Cincinnati; for 
Michigan, Louis H. Champagne, 
Detroit; for Louisiana and Missis- 
sippi, Cary Chapman & Co., New 
Orleans. 

General Electric Co., Air Condi- 
tioning Dept.: I. W. Pittleman, 
manager, new branch office in 
Cleveland, Ohio. 

Circle Wire & Cable Corp.: 
Gayle Lewis, district sales man- 
ager in the Mid-West. 

J. A. Wilson Lighting and Dis- 
play Inc.: Howard E. Waite, De- 
troit, new representative for state 
of Michigan. 

Sylvania Lighting Products: 
Ralph Bogan Jr. and Co., sales 
agents in metropolitan Chicago 
for fluorescent fixtures and light- 
ing systems. 


WEST CENTRAL 


Federal Pacific Electric Co.: 
Felix W. Truss, Jr., Kansas City, 
Mo., district manager. 

C & D Batteries, Inc.: Joel Scal- 
len, representative in Minneapolis, 
Minn., area. 











WHERE 
To BUY 


Equipment, Materials, 
Supplies and Services for 
Electrical Construction— 
Maintenance—Repairs 














ELECTRICAL CONTRACTORS 
AND 
APPLIANCE DEALERS 


BUSINESS FORMS 
$$$ For Quick Profitable Results $$$ 


Practical Men have developed these forms, 
and designed them for easy use and quick 
results. 


Have accurate estimating information. In- 
crease Customer Goodwill. 


Estimating Forms, Job Orders, Time Sheets, 
Repair Tags. Material & Tool Requisition. 
Accounting forms of all kinds. Payroll 
Records, Take Off Sheets. 


Write today for descriptive folder number 
55. 


Minnesota Electrical Association 


Inc. 
525 So. Seventh St., 
Minneapolis 15, Minn. 





Tl. = ANCHOR for 1/3 the COST 
} 4 ~_ with extra-strong . 
|<<" EXPANSION SHIELDS 


eyae| re | a Write Today for Details 
ees tenes ae 


\ 


mi Fle 





IDENTIFICATION NAME PLATES 


Machine engraved on black bakelite with white 
lettering or on aluminum with black anodized 
surface — any titles — for electric controls, panels, 
switches and consoles for any electric or electronic 
systems. Quick mail service any distance. Plates 
made to your specs or to our standard. Send for 
free samples and prices. 


G. F. BUNNELL CO. 
645 Cypress Road, Vero Beach. Florida 








Rotometers - Plan Measures 
*Tally C t s © Voltmet s ® Megoh ters 
R. A. KOENEMAN COMPANY 


1409 Delmar Blvd. International Trade Mart 
St. Louis, Mo. New Orleans, La. 
MAIL ORDERS PROMPTLY FILLED 

















This WHERE-TO-BUY section is a special classifi. 
cation for advertisers desiring advertising of new 
equipment, services or merchandise in space units 
smaliter than the minimum run of book display 
space. Space is available in this section in units 
from one to 4 inches. For low rates, Write: 

ELECTRICAL CONSTRUCTION & MAINTENANCE 


POST OFFICE BOX 12 
NEW YORK 36, NEW YORK 
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Kin Tel Div., Cohu Electronics, | 
Inc.: Arnold Barnes Co., represen- Special L Radi 
tative in Texas, Oklahoma, Arkan- pee! ee vs 


sas, Mississippi and Louisiana. ‘ : 
Westinghouse Electric Corp.: RIGID for all types of installations 

P. T. Lagrone, manager of new 

district office in New Orleans, La. ELBOWS Single stroke or vibrating 

WEST | “ee in all voltages—DC 6 to220v. AC6to 250v. 


Pass & Seymour, Inc.: Keith E. hy > ones 
Shaeffer, Houston, sales represen- , : 
tative in southern Texas territory. ; 
Whitney Blake Co.: Dale B. phenyl dared headh rei. 
Evans, representative in central 36", 42", 48” radii 
and northern California, southern 
Idaho, Nevada, Utah and western 
Wyoming. 
Condi-Lite Corp.: Ernest A. 
Haimes, Amarillo, Tex., district 
sales engineer for Texas, Okla- 
homa and New Mexico territories. 
Union Metal Mfg. Co.: G. W. 
Kolling, manager of new North- For all telephone or alarm 
west District sales office in Port- J oh a , systems. Housings of sturdy 
land, Ore. cast aluminum with excellent 
Automatic Switch Co.: Ralph B. clarity and high decibel output. 
Black, representative for New ; Underwriters Laboratories 
Mexico and parts of West Texas. IN STOCK | listed, Also a full line of 
Electro Lighting Corp.: A. D. 1” to 6” sizes ¢ 45° and 90° cow bells and buzzers. 
Ray and Andy Prunella, represen- HOT DIP GALVANIZED , 
tatives for Texas and New Mexico available in wrought iron or aluminum < Write for literature 
territories. HOSE-McCANN 
Federal Pacific Electric Co.: . . < < TELEPHONE CO., INC. 
Glenn Ellis, Dallas district man- 1455 SPRING GARDEN AVE. PITTSBURGH 12, PA. 25th Se. & 3rd Ave., Brooklyn 32, N.Y. 
ager; Ted Beyert, Houston district 


se 
manager. | eee re —— — 
Rockbestos Products  Corp.: 





West Coast warehouse and district S S 

sales office has been relocated to EA R OT | L re H T E C T | O N 

Burlingame, Calif. 
Lincoln Electric Co.: William F. EMPLOYMENT EQUIPMENT 

Fischer, district manager, Phoe- BUSINESS OPPORTU NITIES 


USED OR RESALE 
DISPLAYED —RATES— UNDISPLAYED 


Employment Opportunities——$24.00 per inch, sub- $1.80 per line, minimum 3 lines. To figure advance 
ject to Agency Commission payment count 5 average words as a line. 

Equipment & Business Opportunities—$17.90 per 
inch, not subject to Agency Commission 2 Meet , . Yerk, Chteano & 

; - - . %’* wi ‘ or Nw bers in care of our New a ° hicago 

Sane € ae heat yo hes Syren ” San Francisco offices count as one additional line 

Equipment Wanted or For Sale Advertisements ac- Discount of 10% if full payment is made in advance 
ceptable only in Displayed Style for 4 comsecutive insertions 


Send New Ads to Classified Advertising Div. Electrical Construction & Maint. P.O. Box 12, New York 36, N.Y. 


FOR ADDITIONAL INFORMATION | || _ Wire and Cable When You Want tt 


s From Chicago you can get immediate 
About Classified Advertising delivery on all types of Electrical Cable. 
Contact The McGraw-Hill Office Let us supply your wire 


Nearest You UNIVERSAL WIRE & CABLE COMPANY 
Chi 13, mM. 

ATLANTA. 3 DETROIT, 26 2919 N. Paulina Street cago 
1301 Rhod ‘enobscot B 
Haverty Bids. woedward 2- m8 
4 Aone 3.6951 5. NT 
BOSTON, 16 Los Qneeses, 17 BUSINESS OPPORTUNITY 
350 Park Square 1125 W. 
steers 2-7160 er rx $351 

ARTH OCcOM 


nix, Ariz. 


Position Wanted ads take one-half of above rate 




















This is an opportunity for you to join in a 
pth 0, business venture with a leading manufacturer 
. Michigan Ave. : of Wire Connectors now serving the electrical 
hawk 4-5800 §-5959 market. If you have an idea for a new Wire 
W. HIGGENS Connector or an idea for improvements on 
CINCINNATI, 37 5 devices already on the market, we invite you 
2005 Seymour —_ - COSTER to submit it for consideration. If your idea 
et ee PHILADELPHIA. 3 is accepted for further gprs: adem yen 
; y j she i ’ angement i 
CLEVELAND, 13 || SinPannCentarfiaca | | Rave the chance of  rovalty, arrangement 
einhrasenaevent anagir yer in etermente < $5 Public Square se Louust 6.4390 _— on the market. If your idea is not usable, 
business sessions of NISA‘s 25th annual SUperior |-7000 H. BOZARTH you will receive the results of any patent and 
c | included: (I-r) Ww. pe R. EDSALL market researches to use in negotiating with 
convention in New Orleans included: (\-r DALLAS, other manufacturers. Submit a complete de- 
Edwin O. Sifford, Wheat Electric Co., 712 Commerce St. SAN FRANCISCO, 4 scription and, if possible, a model of your 
‘ Vaughn Bidg. 68 Post St idea. Also, aubmit complete patent informa- 
Springfield, Mo., and William Cotter, Riverside 7-5117 DOusias 2-4600 oe oe ee eee a ee 
Cotter Electric Motor Co., Detroit, Mich. > ~ more, Illinois; Attention: R. L. Jackson 
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whe 


advertised their products in 
the ELECTRICAL PRODUCTS GUIDE 





For more complete information, and ap- 
plication data on their lines, refer to the 
index of Advertisers in the ELECTRICAL 
PRODUCTS GUIDE . .. the 13th issue of 
ELECTRICAL CONSTRUCTION AND 
»| MAINTENANCE. 
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THIS NEW POWER-STVE SWITCHBOARD 
TAKES LESS SPACE and COSTS LESS.T00! 








above * the old way of installing 
service entrance—a C/T cabinet, a large 
safety switch and a panel board or a gang 
of smaller safety switches were hung on 
a wall and connected by a complicated 
arrangement of wireway or conduit and 
cable. Expensive, space-consuming and 
unsightly. 


POWER-STME FEATURES 


* Only 14 inches deep and 30” or 36” wide... 
saves valuable space! 





* Complete front accessibility — connect all circuits 
from the front! 


¢ Standardized C/T compartment meets Edison 
Electric Institute and Public Utilities’ specifications. 


* Service sections are also available with a main 
switch or main breaker...arranged for either hot 
or cold sequence. 


above + the modern way. C/T compartment 
and six distribution branches are combined in a 
single cubicle with all inter-connections bussed. Wits ter Gages ond Manetiieuten 
Because installation time and costs are cut so Manual...a valuable source of reference. 


drastically, this new way actually costs less than Address Square D Company, js 
the old! 6060 Rivard Street, Detroit 11, Michigan / 


NOW...EC&M propucts ARE A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 





nt, 


New CROUSE-HINDS 


Cuts Re-lamping Costs 


IN HALF! 


Adapts For Larger 
Lamp Size 


WITHOUT 
RE-WIRING! 








VAPORMASTER’ Lighting Fixtures 


1 Shock -absorbing receptacle — takes 
jolts from any direction. 2 Pear-shaped 
globe — plenty of clearence for lamp. 
3 Vapor-tight seals throughout — fully 
gasketed construction. 4 Globe clamp- 
ing spring — flips open for re-lamping 
—no tools needed. Aluminum 
adapter-guard —2 sizes fit all Condulet 
bodies. 


A 
NATIONWIDE 


DISTRIBUTION | 


exclusively through 


\ ELECTRICAL 
\ vistmisutors 


OFFICES: Baton Rouge Birmingham Boston Buffalo Chicago Cincinnati Cleveland Corpus Christi Dallas 
Pittsburgh Portland, Ore. St.Louis St.Paul SanFrancisco Seattle Tulsa Washington 


FLOODLIGHTS 


CONDULETS 


Here is vapor-tight, shockproof indus- 
trial lighting engineered for the greatest 
possible economy and convenience in both 
installation and maintenance. 


In any indoor or outdoor exposure to 
moisture, rain, gases, dirt, or corrosive 
vapors , , . a new standard of operational 
efficiency is set by the new VaporMaster 
series, Cleaning and re-lamping is done in 
half the time, without tools. Whenever a 
demand for a change in lighting intensity 
develops, a simple change of adapters 
accommodates the larger lamp — without 
touching the wiring! 


Hundreds of fixture combinations may 
be assembled from 33 standard com- 


ponents to meet your varying needs. Typi- 
cal choices: 


@ Condulet® bodies in pendent, ceiling 
or bracket types and with side hubs. 


Adapters in two forms... one for lamps 
up to 150-watts A23...one for 200- 
and 300-watts PS30 medium base 
lamps. Sizes may be changed without 
disturbing wiring merely by installing 
adapter for the desired lamp. 


ASK FOR CATALOG INFORMATION ON 
THE VAPORMASTER SERIES TODAY 


Just call your Crouse-Hinds distributor 
. or nearest Crouse-Hinds office. 


CROUSE-HINDS 


Main Office and Factory: Syracuse, N. Y. 
Crouse-Hinds Company of Canada. Ltd.: Toronto, Ont.., 


TRAFFIC SIGNALS 


Denver Detroit Houston Indianapolis Kansas City Los Angeles Milwaukee New Orleans New York Philadelphia 
RESIDENT REPRESENTATIVES: Albany Atlanta Baltimore Charlotte Chattanooga Jacksonville Reoding. Pa. Richmond. Va. Shreveport 


AIRPORT LIGHTING 





